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Abstract

Dinoflagellate cysts from the type section of the Speeton Clay of East Yorkshire, England have been examined. These were
taken from thirty-three samples covering the range Late Berriasian to Middle Barremian. Eighty-four taxa are recognised with twenty
of these previously undescribed, including five new genera and eighteen new species. Four recombinations of species are carried out.
The observed stratigraphical distribution of taxa is summarised on a range chart and the ranges of selected species are compared with
those reported by previous authors. The studied section is divided into six units, based on inception and extinction of key taxa.
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L Introduction

The Speeton Clay, together with the lower part of the Red Chalk, is important in being the most com-
plete single section of the Early Cretaceous in northwest Europe. The deposit is thin (about 300 feet near
Speeton) but all Stages of the Early Cretaceous are represented. It comprises a group of light to very dark lime-
stenes, marls and clays with a ccastal exposure near Speeton between Boulder Clay and Kimmeridge Clay to the
north and Chalk to the south. It was PHiLLIPS in 1829 who first termed this group of rocks “Speeton Clay”
and he applied the name to all blue clay between the Chalk and the Corallian in Filey Bay (see Text-fig. ).
It was later shown, however, that the lower part of PHiLLip's section is Kimmeridgian in age so that the term
“Speeton Clay” is now applied only to the upper (Cretaceous) part. The Speeton Clay rests unconformably
on Kimmeridge Clay (this unconformity is marked by the Coprolite Bed — Bed E of Lamplugh) and passes
upwards apparently conformably into the Red Chalk.

On the whole, the Speeton Clay is a soft and easily disturbed deposit and the coastal exposure is much dis-
torted by minor faults and folds caused by Chalk overburden and Pleistocene ice-drag. Study of the section

*) Address of the author: The British Petroleum Company Limited, Sunbury-on-Thames, Middlesex, England.
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depends, therefore, on familiarity with the deposit in the field. Consequently, for the present work, the help of
Dr. J. W. NeaLe of the University of Hull was accepted gratefully in the collection of samples.

The Speeton Clay cliff near Speevon is divided into three discrete parts by spurs. These are termed (from
north to south) New Closes Cliff, Middle Cliff and Black Cliff, with the main exposure being in the last two.
Due to the distortion of the deposits, the thickness of the Speeton Clay has been variously estimated. These
estimations vary from the 550 feet of Jupp (1868) to the 300 feet of LampLucH (1889). In 1960, the Shell Spee-
ton No. 1 borehole indicated that the true thickness is about 290 feer.

The first subdivisions of the Speeton Clay were attempted in LrckenBYy 1859 and Jupp 1868. Jupp's
subdivision was based on the ammonite fauna. It is true that ammonites are abundant at Speeton, but only in
limited horizons with much of the clay containing none or only crushed specimens. Consequently, the generally
employed subdivision is that of LampLucH (1889} which is based on the commonest of all fossils ac Speeton, the
belemnites. Employing these, he divided the clay into five parts, using the initials A to E in descending order
with E being the oldest unit. The A Beds are characterised by Belemnites minimus (Neohibolites minimus) and
are of Albian age. The B Beds are characterised by Belemnites semicanaliculatus? (Oxyteuthis brunsvicensis)
and are of Lace Hauterivian, Barremian and basal Aptian age. These beds were separated by LaMPLUGH into
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Text-fig. 1. The location of the studied section (scale of blow-up -— 1 inch = 1.6 miles).

three major divisions, Upper B (UB), Middle B {MB) and Lower B (LB). The C Beds are characterised by Be-
lemnites jaculum (Hibolites jaculoides) and are of Hauterivian age and the D Beds are characterised by Be-
lemnites lateralis (Acroteuthis lateralis) and are Berriasian, Valanginian and basal Hauterivian in age. There
is little overlap of the belemnite Zones. The bed E is a 4 inch thick “Coprolite Bed” consisting of a pyritised
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SPECIMENS TAKEN FROM THE
SPEETON CLAY, SPEETON, YORKS

All specimens taken from the beach exposure
between Reighton Gap and Speeton Beck

Identification of beds in the field by DrJWw
Neale, University of Hull

REFERENCES FOR SECTION

D and E beds - Neale JW ; Speeton Clay D beds
E.Yorks. Proc. Yorks, Geol.Soc. 36 1968

B and C beds -Fletcher BN, the distribution of Lower
Cretaceous (Berriasian-Barremian)
foraminifera in the Speeton Clay of
Yorkshire England.
In ‘the Boreal Lower Cretaceous;
Geol. Journal $pecial Issue No.5
Decembper 1973

Fig. 2e
Text-fig. 2. Specimens taken from the Speeton Clay, Speeton, Yorks,



and phosphatised band of nodules and stones marking the unconformity between the Speeton Clay and the
Kimmeridge Clay below. CAsey (1973) has erected a zonation of beds spanning the Jurassic-Cretaceous bound-
ary in the Spilsby Sandstone and correlated strata in eastern England, based on the ammonite fauna. He has
divided the Berriasian of eastern England into eight ammonite Zones and he concludes that only the topmost of
these Zones (that of Peregrinoceras albidum) may be recognised in the lowest few metres of the Speeton
Clay. He maintains that it is unlikely that the Coprolite Bed of Speeton is older than the Mid-Spilsby nodule
bed, which is of Late Ryazanian age (equivalent to the higher part of the Late Berriasian). The interval studied
in the present work therefore ranges in age from the higher part of the Late Berriasian to the lower part of
the Middle Barremian.

The lithological units recognisable within each of the A to E divisions of LaMpLUGH were numbered (1. e.
A1, A2, UBI1, UB2, etc.). In all, LampLucH’s subdivision of the Speeton Clay resulted in 33 units. These
have subsequently been further divided, notably by Kave (1964), who subdivided the B Beds, by FLETCHER
(1969), who subdivided the C Beds and by NeaLE (1960 & 1962), who subdivided the D Beds. Each of these
authors used letters after LamprucH’s lithological units to indicate furcher subdivision (i. e. D2A, D2B, etc.).
The result of all this is the production of a very fine resolution of the Speeton Clay into well over a hundred
recognisable units.

The present work embodies a study of thirty-three samples taken from that part of the Speeton Clay rang-
ing in age from Late Berriasian to Middle Barremian. The stratigraphical section (Text-fig. 2) indicates the
samples collected from the Speeton Clay by the author. The sample of Red Chalk, which was taken froma
slipped block, was examined and found to be completely barren of any acid-resistant material. No further re-
ference is made to this sample in the present work. The two Kimmeridge Clay samples indicated in Text-fig. 2
are not dealt with in the present work since the inclusion of only two Late Jurassic samples (unconformable
below the Cretaceous) in a work devoted otherwise exclusively to the Early Cretaceous was considered un-
desirable.

Eighty-four taxa are described here and their observed stratigraphical ranges are included in Text-fig. 21.
Of these eighty-four, twenty are considered as being previously undescribed. These include five new genera and
eighteen new species.
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ITI. Systematic Descriptions

Species described in the present work are divided into three major groups — Gonyaulacacean Group, Peri-
diniacean Group and Unkncwn Affinities Group. This follows the procedure adopted by Davey & VERDIER
(1971, 1973 & 1974) and by DavEy (1974). The species in each group are listed in alphabetical order.

In the “Observed Dimensions” sections below, measurements recorded as x(y)z refer to x, the greatest
observed, z, the smallest observed and y, the average of all observed values for any single dimension.

Gonyaulacacean Group
Genus Achomosphaera EviTt, 1963
Achomosphaera neptuni (EiseNack 1958) DaveEy & WiLLiams 1966a.
(pl. 13, fig. 4)

1958  Baltisphaeridium neptuni ElSENACK, p. 399, pl. 26, figs. 7, 8, text-fig. 8.
1966a Adhomosphaera neptani — Davey & WiLLiams, p. 51, pl. 3, fig. 7, pl. 9, fig. 11.
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Observed Dimensions: Main Body 64(52)44 x 55(45)36s.
Processes (max.) 33(23)17 .
Specimens Measured — 20.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Hauterivian to Aptian,

Genus Adnatosphaeridinm Wiuiams & DowniE 1966
Adnatosphaeridium apicalatum (CooxsonN & EISENAck 1960b) LenTiN & WiLLIAMS 1973
(pl. 10, fig. 1)

1960b Cannosphaeropsis apiculata CooxsoN & EiseNack, p. 254, pl. 39, fig. 15,
1973 Adnatosphaeridium apiculatum — LENTIN & WiLLisms, p. 11

Observed Dimensions: Overall 106(94)77 x 100(83)66.:.
Specimens Measured — 12.

Observed Range: Berriasian.

Previously Reported Range: “Probably Tithonian”.

Genus Athigmatocysta n.gen.

Derivation of Name: From the Greek 4-, not, and thigma, touch — with reference to its characreristic separation of
body layers.

Diagnosis: Proximo-cavate cysts, spheroidal to ellipsoidal with no apparent contact between the two
body layers. Tabulation ?4’, 6", 6¢, 6™, 1p, 1pv, 177, defined by poorly to well-developed sutural crests which
are distinetly denticulate. A short apical horn is present. Archeopyle precingular, formed by loss of plate 3”.

Type Species: Athigmatocysta glabra n. sp.

Remarks: This genus resembles both Gonyaxlacysta DEFLANDRE 1964 emend. SARJEANT 1969 and
Psaligonyaulax SARJEANT 1966a, differing from both in the cavation between the two body layers, All observed

Texe-fig. 3. Camera lucida drawings of Athigmatocysta glabra n. gen. et sp., holotype. x 1250,



24—

specimens of Athigmatocysta glabra n. sp. appeared to possess complete cavation between the endophragm and
periphragm. Some connection between the two body layers is obviously necessary to maintain the position of
the inner cyst within the periblast. Unfortunately, no such connection was observed here. Gonyanlacysta may
possess an apical or antapical pericoel, but not both, and both Gonyaslacysta and Psaligonyaulax have a broad
zone of contact between the body layers in the cingular area.

Athigmatocysta is distinguished from Scriniodinium KLEMENT 1957 in possessing a full tabulation and
from Endoscrininm KLEMENT 1960 emend. VozzHENNIKOVA 1967 in having six postcingular plates and a plate
1”". Endoscrinium has only five postcingular plates and does not possess any antapical plates.

Athigmatocysta glabra n. sp.
(pl. 11, figs. 1, 6, text-fig. 3)

Derivation of Name: From the Latin glabra, hairless, bald, smooth — with reference to the smooth body layers.

Holotype: PL 11, figs, 1, 6, text-fig. 3.

Type Locality: Division Cl1, Speeton Clay, Speeton, England.

Diagnosis: A thin-walled, distinctly bi-layered proximo-cavate cyst. The tabulation 24°, 67, éc,
6", 1p, 1pv, 17”7 is outlined on the periphragm by distinctly denticulate sutural crests of variable height.
The endophragm is ellipsoidal, slightly lenger than broad and produced into a low apical prominence which
reflects the short apical horn borne by the periphragm. Both periphragm and endophragm are smooth. Archeo-
pyle precingular, formed by loss of plate 3.

Observed Dimensions: Holotype 94 x 79..

Range 94(83)69 x 71(70)61 4.
Specimens Measured — 11.

Observed Range: Berriasian to Barremian.

Remarks: This is a thin-walled form and is usually distorted. In better preserved specimens, there is
apparently complete cavation between the endophragm and periphragm. Obviously there must be some con-
nection between the body layers in order to maintain the position of the endoblast within the periblast. Un-
fortunately, no such connection was apparent here. The endophragm commonly exhibits an archeopyle reflecting
that in the periphragm formed by loss of plate 3. It is much less angular than 3",

Genus Avellodinium n. gen.

Derivation of Name: From the Latin avello, to tear away, separate — with reference to the removal of the epi-
trace in archeopyle formation.

Diagnosis: Chorate cysts, ellipsoidal, bearing numerous, slender gonal processes, which are proxim-
ally connected along body sutures by low crests. Distally, the processes trifurcate, subsequently bifurcaring once
or twice. Cingulum laevo-rotatory, sulcus broad. Tabulatien 3°, 6", ?6c, 5, 1—2s, 1pv, 177, Archeopyle epi-
tractal.

Type Species: Avellodinium falsificum n. sp.

Remarks: Avellodinium much resembles Spiniferites MANTELL 1850 emend. SARJEANT 1970, especially
in the form of the processes. Spiniferites has, however, a precingular archeopyle which contrasts strongly with
the epitractal archeopyle of Awellodinium. This epitractal archeopyle indicates that Avellodininm has some
affinity with Dichadogonyanlax SARJEANT 1966a and Ctenidodinium (DEFLANDRE 1938) Sarjrant 1966a,
two genera considered as synonymous in LENTIN & WiLriams 1973, Avellodinium differs from both in being
obviously chorate (Sarjeant describes Dichadogonyaniax as proximate, as is Crenidodinium), in possessing
only gonal processes connected by low, unornamented crests and in the details of its tabulation.

Avellodininm falsificum n. sp.
(pl. 5, figs. 13, text-fig. 4)

Derivation of Name: From the Latin falsificus, acting falsely. This refers to the superficial rescmblance of this species
to some species of Spiniferites ManTELL 1850 emend. SARJEANT 1970,
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Text-fig. 4. Camera lucida drawings of Avellodinium falsificum n. gen. et sp. Hypotract drawn from the paratype (pl. 5, fig. 3).
x 1750,

Holotype: PL5, figs. 1, 2.

Type Localicy: Division LB3, Speeton Clay, Speeton, England.

Diagnosis: A small, chorate cyst. The cyst body is ellipsoidal, smooth to finely granular and fairly
thick-walled. The periphragm is closely connected to the endophragm except where it is produced into gonal
processes and sutural crests. The processes are distally trifurcate, subsequently bifurcating once or twice to
terminate in very slender, thread-like elements. Some cingular processes have a deep primary bifurcation. Ta-
bulation 3, 6", ?6¢, 5, 1pv, 17, outlined by low sutural crests. Sulcus broad, confined to hypotract. Archeo-
pvle epitractal, cingulum laevo-rotatory.

Description: The endophragm is fairly thick and the periphragm is produced into gonal processes
{no sutural processes were seen). These processes are usually proximally connected by low sutural crests. Occa-
sionally, a few of the crests may be high and perforace.

The difference in level between the free ends of the cingulum causes the splitting off of part of plate 6”
during total removal of the epitract. Part of plate 6" therefore remains attached to the hypotract, Specimens are
often seen where some splitting has occurred but where plate 6” is unbroken so that the two portions of the
test remain attached.

Observed Dimensions: Holotype (complete) — Main Body 37 x 354.

Overall 63 x 63 .
Complete Specimens — Main Body 41(35)23 x 44(33)28.
Overall 70(63)53 x 68(59)46,:.
Specimens Measured — 14.
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Observed Range: Berriasian to Barremian.

Remarks: Avellodinium falsificumn much resembles some species of Spiniferites MANTELL 1850 in
overall morphology. It particularly resembles Spiniferites ramosus (EMRENBERG 1838) ManTELL 1854, How-
ever, the epitractal archeopyle in Avellodinium falsificum sets the two apart.

Genus Callaiosphaeridium Daver & WiLLiams 1966

Callaiosphaeridium asymmetricum (DEFLANDRE & COURTEVILLE 1939) Davey & WiLLiams 1966b
(pl. 10, fig. 10)

1939 Hystrichosphaeridium asymmetricwmn DEFLANDRE & COURTEVILLE, pp. 100, 101, pl. 4, fig. 1.
1966b Callaiosphaeridium asymmetricum — DAavEY & WiLtams, p. 104, pl. 8, figs. 9, 10, pl. 9, fig. 2.

Observed Dimensions: Overall 83(77)72 x 81(73)69.
Specimens Measured — 10.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian to Maastrichtian.

Genus Canningia CooksoN & EisENACK 1960
Canningia cf. reticulata Cooxson & EisENack 1960b
(pl. 8, fig. 6, pl. 9, fig. 1)

Description: The specimens here described as Canningia cf. reticulata are dorso-ventrally flattened
proximate cysts with a sub-circular outline. This outline is modified by a short, rounded apical prominence and
by a distinct antapical indentation. The periphragm is completely reticulate and follows the form of the cyst
body except at the antapex where it forms two distinct protruberances. The reticulum appeats to be connected
to the cyst body by numerous siender, short, intratabular spines. The cingulum is suggested in optical section
where the periphragm is notched. Archeopyle apical with zig-zag margin.

Text-fig. 5. Camera lucida drawings of ? Canninginopsis tabulata (DavEY & VERDIER 1974) n. comb. x 960.
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Observed Dimensions: Complete Specimens — Overall 128(107)95 x 110(91)78 .
Specimens Measured — 3.
Archeopyle Formed — Overall 111{81)73 x 108(90)66.
Specimens Measured — 15.
Observed Range: Hauterivian.
Remarks: This form closely resembles Canningia reticulata Cooxson & E1sENnack 1960b but differs in
possessing a distinct apical projection and in having only a poorly defined cingulum. C. reticulata is described
from “probably Tithonian™ deposits whereas C. cf. retic#lata is present only in the Hauterivian.

Genus Canninginopsis CooksoN & EISENACK 1962
? Canninginopsis tabulata (DAVEY & VERDIER 1974) n. comb.
{pl. 8, figs. 3, 4, text-fig. 5)
1974 Cyclonephelinm tabulatum Davey & VERDIER, p. 630, pl. 92, figs. 1—4, pl. 93, fig. 6.

Observed Dimensions: Archeopyle Formed 81(75)68 x 95(82)76.
Specimens Measured — 5.

Observed Range: Barremian.

Previously Reported Range: Aptian.

Remarks: The species Cyclonephelium tabulatum is here transferred to *Canninginopsis tabulata. The
possession of large fields clearly outlined on the test precludes its inclusion in Cyclonephelium. The observed ta-
bulation of ?Canninginopsis tabulata is 4', 6” 6", 1”” and is very similar both in formula and in its disposition
on the test 1o that of Canninginopsis denticulata Cooxson & E1sENAck 1962, the type species of the genus.

Genus Cassiculosphaeridia DAVEY 1969
Cassiculosphaeridia magna DAVEY 1974
ol 11, fig. 8)
1974 Cassiculosphaeridia magna DAvEY, p. 46, pl. 1, figs. 3—7.
Observed Dimensions: Complete Specimens ~— Overall 121(105)88 x 100(94)88.

Specimens Measured — 3.

Archeopyle Formed — Overall 86(79)69 x 116(96)69.
Specimens Measured — 12.

Observed Range: Berriasian to Barremian.
Previously Reported Range: Barremian.

Genus Cleistosphaeridium Davey, Downig, SARJEANT & WiLLIAMS 1966
Cleistosphaeridium polypes (Cookson & EIsENack 1962) Davey 1969a
(pl. 11, fig. 3)

1962 Hystrichosphaeridium recurvatum subsp. polypes Cooksox & E1senack, p. 491, pl. 4, fig. 11.
1969a Cleistosphaeridium polypes Davey, p. 154, pl. 6, figs. 7, 8.

Observed Dimensions: Main Body 52(43)31 x 44(37)28u.
Processes (max.) 19(17)13 .
Specimens Measured — 11.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Barremian to Cenomanian.
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Genus Coronifera Cookson & EiSENack 1958
Coronifera oceanica Cookson & EisEnvack 1958
(pl. 10, fig. 9)
1958 Coronifera oceanica Cooxson & Ei1senack, p. 45, pl. 12, figs. 5, 6.

Observed Dimensions: Overall 76(71)62 x 78(65)57 .
Specimens Measured — 11.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Hauterivian to Santonian/Lowest Campaman.

Genus Cribroperidinium NEALE & SARJEANT 1962 emend. DAVEY 1969

Cribroperidinium edwardsi (Cooxson & Eisenack 1958) Davey 1969a
(pl. 3, fig. 6)

1958 Gonyanlax edwardsi Cookson & Eisexack, pp. 32, 33. pl. 3, fig. 6.
1969a Cribroperidinium edwardsi — Davey, p. 128.

Observed Dimensions: Overall 132(101)86 x 99(76)62 .
Specimens Measured — 31.
Observed Range: Valanginian to Barremian.
Previously Reported Range: Berriasian to Oligocene (probably reworked).

Cribroperidinium sepimentum NEALE & SARJEANT 1962

(pl. 2, fig. 1}

1962 Cribroperidinium sepimentsm NEALE & SaRJEANT, pp. 443, 444, pl. 19, fig. 4.

Observed Dimensions: Owerall 135(133)131 x 112(99)854.

Specimens Measured — 3,

Observed Range: Hauterivian-

Previously Reported Range: Hauterivian to Aptian.

Remarks: Only three specimens were seen in the present study. It was also rare in the type material
of NEALE & SARJEANT.

Genus Ctenidodinium DEFLANDRE 1938
Ctenidodinium elegantulum MiLLIouD 1969
(pl. 9, figs. 7, 8)
1969  Ctenidododininm elegantulwm MiLuioun, p. 427, pl. 2, figs. 1—3.

Observed Dimensions: Complete Specimens 88(86)83 x 88(84)79..
Specimens Measured — 2.
Archeopyle Formed 66(55)44 x 84(69)51 «.
Specimens Measured — 8.

Observed Range: Valanginian to Barremian.

Previously Reported Range: Hauterivian and Barremian.

Genus Cyclonephelium DrerLANDRE & CooKsoN 1955 emend. WiLLiams & DowNie 1966

Cyclonepbelium distinctum DerLaNDRE & Cooksox 1933
(pl. 8, figs. 1, 2)

1955  Cyclonephelinm distinctum DerLaNDRE & Cookson, pp. 2835, 286, pl. 2, fig. 14.
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Observed Dimensions: Complete Specimens 105(79)65 x 99(75)57 .
Specimens Measured — 6.
Archeopyle Formed 92(72)57 x 99(80)614.
Specimens Measured — 19.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Berriasian to Danian.

Genus Dingodinium CooksoN & EISENACK 1958
Dingodininm albertii SARJEANT 1966b

(pl. 9, fig. 4, text-fig. 6)

bare area

intercalary
split

sulcal
aperture

Text-fig. 6. Camera lucida drawings of Dingodinium albertii Sar)eant 1966b. x 975.

1966b 2Dingodinium albertii SarJEaNT, pp. 210, 211, pl. 21, fig. 3, pl. 23, fig. 1.

Observed Dimensions: Overall 79(66)51 x 72(54)4 3.

Capsule 53(43)33 x 51(42)34.
Apical Horn 29(17)8x.
Specimens Measured — 93.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Tithonian to Barremian.

Remarks: As pointed out by DAVEY (1974), this species possesses a definite apical archeopyle with the
operculum rarely completely detached. A break occurs in the endophragm along a zig-zag line and in the peri-
phragm along a much more irregular one. The operculum remains attached in the ventral area and is “hinged”
with the rest of che ¢yst.

A previously undescribed feature of this form is the possession of a regular, relatively large hole in the
periphragm in the sulcal region. Another apparently characteristic feature is the lack of ornament oa the apical
portion of the inner body. This last feature is clearly observed on the holotype (SarjeanT 1966b, pl. 21, fig.
3, pl. 23, fig. 1).

Dingodinium albertii is very similar to Dingodinium cerviculum Cooxson & EiseNack 1958. The present
author has examined specimens of D. cerviculum from Papua, New Guinea in order to be able to compare
these two forms. The main difference between the two appears to be one of length (both inner body length and
overall length). Dimensions of the studied specimens of D. cerviculum are: Overall 109(89)74 x 68(55)53 ..
inner body 58(52)46 x 47(42)364, apical horn 39(23)174; 31 specimens measured. In all respects other than
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length, the two forms are almost identical. Because of this close similarity, D. albertii is here positively assigned
to the genus Dingodinium. The discrepancy in length between D, albertii and D. cerviculum appears so marked
that the two forms must be regarded as separate species.

Parvocavatus tuberosus Gitmez 1970 is similar to Dingodininm albertii, differing in the possession of well-
defined tabulation, in having ornament on the apical portion of the inner body, in having an inner body which
almost fills the periphragm cavity and in having a cingulum whose ends are only slightly offser in the sulcal area.
It is possible that the genus Parvocavatus should be transferred as a junior synonym to the genus Dingodininum
(this would involve an emendation of the generic diagnosis of Dingodininm to include forms with a discernible
tabulation).

Genus Discorsia n. gen.
Derivation of Name: From the Latin discors, diffcrent, unlike «— in reference to the variable process size.

e

Diagnosis: Chorate cysts bearing 15 plate-centred, striate processes reflecting the tabulation 17, 67, 6',
1p, 1””. Main body ovoidal, epitract smaller and less rounded than hypotract. Processes variable in size; the
apical process is small, the precingular processes somewhar larger and the postcingular and antapical processes
are the largest of all. Archeopyle apical, formed by loss of plate 1.

Type Species: Discorsia nanna (DAVEY 1974} n. comb., emend.

Remarks: In possessing a small number of plate-centred processes, Discorsia resembles Oligosphaeri-
dinm Davey & WiLLiams 1966b. The various sizes of processes on each specimen and the single-plate apical
archeopyle of Discorsia contrast with the approximately equal-sized processes and tetratabular archeopyle
of Oligosphaeridium. Discorsia differs from Cordosphaeridium (EisENack 1963) Davey 1969 in its apical
archeopyle (Cordosphaeridium possesses a precingular one) and in the lack of any cingular processes. Also, the
body surface of Discorsia is smooth to finely granular and bears no resemblance to the fibrous and pitted surface
of Cordosphaeridium. Discorsia bears some resemblance to Kleithriasphaeridium Davey 1974. The main dif-
ferences between the two are the archeopyle type (apical in Discorsia and precingular in Kleithriasphaeridium)
and the number of processes, with Kleithriasphaeridium having 21—23 as opposed to the 15 of Discorsia. Also,
Discorsia nanna, the type species of the genus, is considerably smaller than any described species of Kleithria-
sphaeridium.

Text-fig. 7. Camera lucida drawings of Discorsia nanna (DAavEY 1974) n, comb., indicating the reflected tabulation. x 1400,
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Discorsia nanna (DAvEY 1974} n. comb., emend.
(pl. 10, fig. 8, text-fig. 7)
1974  Oligosphaeridinm nannum, Davey, p. 59, pl. 4, figs. 9, 10,

Emended Diagnosis: A small chorate c¢yst. Endophragm smooth to finely granular, inner body
ovoidal, longer than broad, with the epitract smaller and less rounded than the hypotract. Periphragm pro-
duced into 15 hollow, proximally and distally flaring processes. These are distally denticulate and intratabu-
lar, one per reflected plate area indicating a tabulation paitern 1, 67, 6, 1p, 17", All processes bear longi-
tudinal cord-like thickenings which extend onto the body surface and may join with chose from neighbouring
processes. The cingular zone is free of processes and the epitractal processes are generally smaller than the hypo-
tractal ones. Archeopyle apical, formed by loss of plate 1'.

Observed Dimensions: Main Body 35(28)22 x 27(23)19.

Overall 57(50)41 x 54(43)32..

Specimens Measured — 15.
Observed Range: Valanginian to Barremian.
Previously Reported Range: Barremian.

Genus Endoscrinium (KLEMENT 196Q) VOZZHENNIKOVA 1965 emend. Gocur 1970
Endoscrinium campanula (GocHT 1959) VozzHENNIKOVA 1967
{pl. 10, fig. 5)

1959  Scriniodinium campanula Gocur, p. 61, pl. 4, fig. 6, pl. 5, fig. 1.
1967  Endoscrinium campanula — VOZZHENNIKOVA, p. 175, pl. 98, figs, 1—3.

Observed Dimensions: Overall 119(95)80 x 105(78)61 .
Specimens Measured — 29.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Valanginian to Turonian.

Text-fig. 8. Camera locida drawings of Endoscrinism pharo n. sp. x 620.
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Endoscrinium phbaro n. sp.
(pl. 9, fig. 5, text-fig. 8)

Derivation of Name: From the Greek pharos, lighthouse, beacon — in reference 1o the well-developed apical pro-

minence,
Holotype: PLY, fig. 5.
Type Locality: Division D4D5, Speeton Clay, Speeton, England.

Diagnosis: A thin-walled, fairly large, cavate cyst. Periblast smooth to finely granular and apically
produced into a characteristically long, distally open horn which tapers towards the apex. Endoblast smooth,
ovoidal, longer than broad and with a prominent, bluntly-rounded apical prominence. A faint tabulation is
outlined on the periphragm by narrow, low, smooth ridges. Tabulation ?4. 6 . 3 . X1pv, ", Archeopyle pre-
cingular, formed by loss of plate 3”. Sometimes an additional opening occurs in the periphragm, possibly corre-
sponding to 1 pv-

Observed Dimensions: Holotype 119 x 70

Overall 141(121)90 x 78(70)57 .
Specimens Measured — 7.

Observed Range: Berriasian and Valanginian.

Remarks: In possessing a distinct apical horn and in the general shape of the test other than the api-
cal horn, Endoscrinium pharo resembles Endoscrinium campanula (Gocut) VozzueEnsikova. The main dif-
ference between the two is the degree of development of the apical horn. That of E. pharo is always very well-
developed (usvally about 40 microns Jong) as opposed to the short horn of E. campanuia. The difference in
horn length between these two species results in a considerable difference in the average overall length of the

test.

Genus Gardodininm ALBERTI 1961
Gardodinium trabeculosum (GocHT 1959) ALBERTI 1961
(pl. 10, fig. 7)

1959  Scriniodinium trabeculosum Gocnr, pp. 62, 63, pl. 4, fig. 5, pl. 8, fig, 2.
1961  Gardodinium eisenacei ALBERT), p. 18, pl. 3, figs. 8—13.
1961 Gardodinium of. trabeculosum ALBERT), pPp. 18, 19, pl. 3, fig. 7.

Observed Dimensions: Overall 85(76)66 x 72(61)52¢.
Specimens Measured — 11.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Hauterivian to Aptian.
Remarks: The suggestion that Gardodinium eisenacki is a junior synonym of Gardodinium trabeculo-
sum was first made by DAVEY (1974).

Genus Gonyanlacysta DEFLANDRE 1964 ex NORrRIS & SarJEANT 1965 emend. SARJEANT 1969

Remarks: The genus Gonyaulacysta embraces a wide variety of forms which may be regarded as being
of two basic types. These are discussed briefly below.

Throughout the present study, species of Gonyaulacysta have been encountered which are of the same
general form as the Gonyaulacysta belicoidea (EiseNack & CooksoN) — Gonyaulacysta cretacea (NEALE & SAR-
JEANT) type of cyst. These are usually small, thin-walled with a short apical prominence and possessing regu-
Jarly denticulate sutural crests and a reduced plate 1. As pointed out by NEaLe & SarjEant (1962, p. 443),
this type of c¢yst is probably descended along an evolutionary line from Gonyaulacysta jurassica (DEFLANDRE)
Nogrris & SARIEANT. Such forms described here are Gonyaulacysta cassidata (Eisenack & COOKSON) SARJEANT,
Gonyanlacysta cretacea (NEALE & SARJEANT) SARJEANT, Gonyaulacysta diutina n. sp., Gonyanlacysta exsanguia
n. sp., Gonyanlacysta fastigiata n. sp., Gonyanlacysta helicoidea (E1sENack & CoOKsON) SARJEANT, Gonyanla-



cysta kostromiensis (VOZZHENNIKOVA) SARJEANT, Gonyiulacysta ordocava n. sp. and Gonyaulacysta perforob-
tusa n. sp. Most of these forms are fairly rare and have restricted stratigraphical ranges. However, Gonyanla-
cysta diutina n. sp. and Gonyanlacysta exsanguia n. sp. a:e seen through most of the studied section.

The Gonyaulacysta belicoidea (EisEnack & COOKSON) SARJEANT — Gonyaulacysta cretacea (NEALE &
SARJEANT type of cyst contrasts strongly with a second, distinctive group which is characterised by being gen-
erally larger, thicker-walled and altogether more robust than the above group. This more robust group includes
many Jurassic and Cretaceous forms of Gonyanlacysta as well as the genus Cribroperidinium. Gonyanlacysta
species described here which may be assigned to this group are Gonyaulacysta cladophora (DEFLANDRE) DODE-
kova and Gonyanlacysta confossa n. sp.

Gonyandacysta cassidata (F1sENACK & CooksON 1260) SARJEANT 19662
(pl. 3, fig. 2)

1960 Gonyaulax belicoidea subsp. cassidata Eisensck & CoOKson, p. 3, pl. 1, figs. 5, 6.
19662 Gonyanlacysta cassidata — SARIEANT, pp. 125, 126, pl. 14, figs. 3, 4, text-fig. 31,

Observed Dimensions: Overall 70(68)65 x 57(53)49.
Specimens Measured — 6.

Observed Range: Hauterivian.

Previously Reported Range: Barremian to Cenomanian.

Gonyaunlacysta cladophora (DEFLANDRE 1938) DoOpEKOVA 1967

(ol. 2, fig. 5)

1938  Gonyawulax cladophbora DerLaNDRE, p. 173, pl. 7, figs. 1—5, text-figs. 5, 6.
1967 Gonyarndacysta cladophora — Dobekova, pp. 17, 18, pl. 2, figs. 2—S8.

Observed Dimensions: Overall 168(127)99 x 165(124)90u.
Specimens Measured — 24.
Observed Range: Valanginian to Barremian.
Previously Reported Range; Bajocian to Kimmeridgian.
Remarks: The specimens of Gonyanlacysta cladophora seen in the present work must certainly be re-
worked from the Jurassic. Ncne were recorded from the Berriasian or from the greater part of the Valanginian
and this may be stratigraphically useful, at least in the geographical area immediate to Speeton.

Gonyaulacysta confossa n. sp.
(pl. 2, figs. 2—4)

Derivation of Name: From the Latin confossus, pierced through, full of holes — in reference 1o the complerely per-
forate test.

Holotype: Pl 2, figs. 3, 4.

Type Locality: Division Cl1A, Speeton Clay, Speeton, England.

Diagnosis: A species of Gonyanlacysta with coarsely perforate test and a long apical horn (this tvpi-
cally measures half the main body length). The tabulaticn 4, 67, 6™, 1p, 1pv, 17" is outlined by low peri-
phragm crests which are delicate, proximally perforate and distally denticulate. Cingulum distinetly laevo-
rotatory, archeopyle large and formed by detachment of plate 3”.

Observed Dimensions: Holotype 159 x 95,

Overall 173(135)108 x 113(92)76,.
Specimens Measured — 10.

Observed Range: Hauterivian.

Remarks: The coarsely perforate endophragm, long apical horn and delicate sutural crests distinguish
this species from all others.

Palacontographica Abt, B. Bd, 160 .
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Gonyaulacysta cretacea (NEALE & SARJEANT 1962) SARJEANT 1969
(pl. 1, fig. 5)

1962 Gonyaulax cretacea NEALE & SAR)EANT, p. 441, pl, 19, figs. 1, 2, texe-fig. 2.
1969  Gonyanlacysta cretacea — SARJEANT, p. 9.

Observed Dimensions: Ovwerall 53(52)51 x 47(46)44 .
Specimens Measured — 2.
Observed Range: Hauterivian.
Remarks: Only two specimens were observed in the present study. As indicated by Davey & Ver-
pIER (1971), it bears a close resemblance to Gonyaulacysta helicoidea (ErsENACK & COOKSON) SARJEANT.

Text-fig. 9. Camera lucida drawings of Gonyaulacysta diutina n. sp., holotype. x 1400.

Gonyaulacysta diutina n. sp.
(pl. 1, figs. 3, 4, texe-fig. 9)

Derivation of Name: From the Latin distinus, lasting long — in reference to the long stratigraphical range of chis
form seen in the present study.
Holocype: PL 1, fig. 3, text-fig. 9.
Type Locality: Division D6I, Speecon Clay, Speeton, England.
Diagnosis: A small, proximate cyst. Endophragm ellipsoidal, longer than broad, finely granular with
a random scatter of small tubercles. Periphragm smooth to finely granular, produced into fairly low sutural
crests which are distally denticulate and which outline a tabuladion 4, 6, 6¢, 26", 1p, 17", Apically, the peri-
phragm 1s produced into a low horn which is bluntly rounded.
Observed Dimensions: Holotype 65 x 59u.
Overall 68(63)62 x 59(53)49u.
Specimens Measured — 9.
Observed Range: Berriasian to Hauterivian.



Remarks: Gonyanlacysta dintina may be most closely compared with Gonyaulacysta helicoidea {(E1-
SENACK & Co0ksON) SARJEANT as illustrated in SARJEANT 1966a, but differs in several respects. G. dintina is
more elongate and generally larger. The cyst body of G. helicoidea is usually polygonal with a relatively large,
flat plate 17" whereas that of G. dinting is ellipsotdal with a distinctly convex plate 17, The apical horn of
G. belicoidea is the more elongate with usually straight 1o concave sides as opposed to the bluntly rounded horn
of G. diutina. Sometimes there is a small pericoel at the base of the horn in G. dintina. Most observed specimens
of Gonyanlacysta dintina had a lateral orientation suggesting some inherent lateral flattening. All specimens of
Gonyaulacysta helicoidea were seen to have a dorso-ventral compression.

i

Text-fig. 10, Camera lucida drawings of Gonyanlacysta exsanguia n. sp. B. holotype. x 1450.

Gonyanlacysta exsanguia n. sp.
(pl. 1, figs. 6, 7, text-fig. 10)

Derivation of Name: From the Latin exsanguis, bloodless, pale, feeble — in reference to the highly transparent, thin-

walled nature of this species,
Holotype: PL 1, fig 6, text-fig. 10B.
Type Locality: Division Cé, Speeton Clay, Speeton, England.
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Diagnosis: A small species of Gonyanlacysta which is distinctly thin-walled with a finely granular
body surface. A short, blunt apical horn is present. Tabulation ?4', 6", 6, ip, 177, ouilined by low, denticu-
late sutural crests. Individual denticles fairly broad to slender, flared proximally and distally.

Observed Dimensions: Holotype 57 x 624

Overall 62(54)46 x 62(52)43 4.
Specimens Measured — 15.

QObserved Range: Hauterivian and Barremian.

Remarks: The very thin-walled, highly transparent nature of this form, combined with the sutural
crest denticulation sets it apart from all others. In the overall test form and thinness of the test walls, Gony-
anlacysta exsanguia resembles Gonyaulacysta ordocava n. sp. The two species are easily distinguishable, how-
ever, due to the very distinctive, regularly perforate sutural crests of Gonyanlacysta ordocaza.

Text-fig. 11. Camera lucida drawings of Gonyawulacysta fastigiata n. sp., holotype. x 1450.

Gonyaulacysta fastigiata n. sp.
(pL 1, figs. 8, 9, 12, text-fig. 11)
1939 Gonyaulax cf, serrata GocHr, pp. 55, 56, pl. 4, fig. 8.

Derivation of Name: From the Latin fastigio, to bring to a point, sharpen — in reference to the characteristic
sutural denticles,

Holotype: PL1, figs. 8, 12, text-fig. 11.

Type Locality: Division C3, Speeton Clay, Speeton, England.

Diagnosis: Body outline distinctly pentagonal in optical section. Endophragm smooth to finely gra-
nular, rcunded polygonal without indication of any apical prominence. Periphragm finely granular, developed
into fairly bigh crests which are characteristically distally denticulate. The individual denticles vary from short,
regularly tapering elements to well-developed ones (particularly bordering the antapical plate) which flare
slightly for two-thirds of their length and then taper sharply. Tabulation 247, 67, 26", 1p, 1pv, 17", Peri-
phragm produced into a promineat apical horn. Archeopyle formed by loss of plate 3”.




Observed Dimensions: Holotype 70 x 681.

Overall 81(71)58 x 78(64)54 .
Specimens Measured — 14,

Observed Range: Hauterivian and Barremian.

Remarks: Gonyanlacysta fastigiata is characteristically well-developed in crest denticulation and is
characterised by this denticulation and by the polygonal test outline.

Gonyaulacysta fastigiata rvesembles Gonyaulacysta serrata (CooksoNn & EisEnack) Sarjeant. The large
difference in size (G. serrata was described as 109(105)100 x 100(97)94x and the derail of the denticulation set
the two apart. Also, the apical horn structure of G. serrata (as illustrated in CooxsoN & EISENACK 1958, text-
figs. 12—14) is very different to that of G. fastigiata. Gonyaulacysta fastigiata was described in Gocrr 1959
and termed Gonyaulacysta cf. serrata. GocHT considered the main difference between G. cf. serrata and G.

serrata to be one of size.

Gonyanlacysta helicoidea (Eisenack & CooxsoN 1960} SARJEANT 1966a
(ol 1, fig. 2)

1960 Gonyanlax helicoidea Eisenack & Coorsoxn, p. 2, pl. 1, figs. 4, 9.
1966a Gonyaunlacysta belicoidea — Sarjeant, pp. 116, 117, pl. 13, figs. 7, 8, pl. 15, figs. 8, 9, text-fig. 26.

Observed Dimensions: Overall 61(54)44 x 61(49)40y.
Specimens Measured — 9.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Upper Jurassic to Albian.

Gonyanlacysta kostromiensis (VOZZHENNIKOvVA 1967) SARJEANT 1969
(pl. 3, figs. 3,4, 7)

1967  Gonyanlax kostromiensis VO2ZHENNIKOVA, pp. 85, 86, pl. 26, figs. 1—6, pl. 27, figs. 1, 2,
1969 Gonyaulacysta kostromiensis — SARJEANT, p. 10.

Observed Dimensions: Qverall 68(55)47 x 53(45)35.
Specimens Measured — 15.

Observed Range: Hauterivian.

Previously Reported Range: Valanginian.

Remarks: In 1972, WicGins transferred Gonyaulacysta kostromiensis to his new genus Nelchinopsis
because of the difference in tabulation pattern and archeopyle type between the specimens he observed and the
genus Gonyaulacysta. In the present study, the specimens observed were apparently identical to Gonyanlax
kostromiensis as described by VozzHennIkova; these have a tabulation pattern typical for the genus Gonyau-
lacysta. The species kostromiensis is here retained in the genus Gonyanlacysta, thus invalidating the genus Nel-
chinopsis. The genus Alaskadinium (nom subst. pro Nelchinopsis, WicGins 1972, p. 299) and the species Alask.1-
dininm wigginsi are here erected to include forms described as Nelchinopsis kostromiensis in Wiccins 1972,
pp. 301, 302, pl. 1, figs. A—F, text-fig. 2. The specimen figured in pl. 1, fig. A of WiGcins 1972 is here designat-
ed the holotype of Alaskadinium wigginsi.

Gonyaunlacysta ordocava n. sp.
(pl. 1, figs. 10, 11, text-fig. 12}

Derivacion of Name: From the Latin ordo, methodical arrangement, line, row, series and cavus, bollow, hole — in
reference to the ordered row of holes along the sutural crests.

Holotype: Pl 1, figs. 10, 11, texc-fig, 12

Type Locality: Division D2D, Speeton Clay, Speeton, England.

Diagnosis: Endophragm thin, smooth to finely granular and produced into a distinct, rounded apical
prominence. Periphragm thin, finely granular, produced into a short apical horn. Tabulation 4, 6, ?6™, 1",
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outlined by very distinctive sutural crests. These are low, distally entire and of constant height. A regularly-
spaced row of perforations each about one micron in diameter occurs in each crest.

Text-fig. 12. Camera lucida drawings of Gonyanlacysta ordocava n. sp., holotype. x 1350,

Observed Dimensions: Holotype 57 x 59.
Overall 62(59)58 x 66{61)54 u.
Specimens Measured — 4.
Observed Range: Hauterivian.
Remarks: This is a very distinctive though uncommon species and the regularly perforate sutural crests
set it apart from all others. The thinness of the body walls and the overall test form suggests some affinity with
Gonyaulacysta exsanguia n. sp.

1 1t

Text-fig. 13. Camera lucida drawings of Gonyaulacysta perforobtusa n. sp., holotype. x 1422,



Gonyaulacysta perforobtusa n. sp.
(pl. 1, fig. 1, text-fig. 13)

Derivation of Name: From the Laun perforatns, perforated and obtusus, blunt, dull — in reference to the distinc-
tive perforate crests with blunc denticles.

Holotype: PL1, fig 1, texe-fig. 13.

Type Locality: Division C6, Speeton Clay, Speeton, England.

Diagnosis: Periphragm smooth to finely granular, produced into a short blunt apical horn. Tabula-
tion 4, 67, 26", 1p, 1”7, outlined by very distinctive sutural crests. These are fairly high, proximally entire
and distally produced into evenly spaced denticles which are parallel-sided and flat-ended. Typically, just below
the line of denticulations, there is a single row of perforations, each being about one micron across.

Observed Dimensions: Holotype 57 x 51 4.

Overall 59(54)46 x 51(46)39.
Specimens Measured — 6.

Remarks: In having perforations running along the crests, Gonyawlacysta perforobtusa resembles

Gonyanlacysta ordocava n. sp. However, in most other respects, the two species are very different.

SPECIES

MAIN BODY SHAPE

SURFACE ORNAMENT

SUTURAL CRESTS

OTHER FEATURES

G.cassidatalE)SENACK & COOKSON)

G.cretacea(NEALE & SARJEANT)

G.diutina n.sp.

G. exsanguia n.sp.

e e e mmci i e mm i m e e

G.fastigiata n.sp,

G.helicoidealEISENACK & COOKSON)

G.lkostromiensis(VOZ ZHENNIKOVA)

Ovoidal

Distinctly polygona)

Ovoidal to spherojdal

Polygonal

Polygonal

Rounded peolygonal

Irregularly scattered
{ubercles

irregularly scattered

tubercles

None

Irregulariy scattered
tubercles

Dense cover of
short spines

Irreqularly pertforate,
regularly denticulate

irregularly perforate,
variable denticles

Fairly high wilh
irregular, distalty
flat denticles

;:airly low with the
denticles flared
proximatly and distally

Fairly high with
sharply poinied

denticles

Denticles very variable
in height

Generally high and
regularly denticulate

Low, distally entire with

Epitractal pericoel,
convex plate 1H¥

Small apical peticoel,

convex plate 1H#

Very thin=walled
test
Flat plate ¥

Broad = based,
deticate apical horn

Very thin-wailed
G.ordocava n.sp. Rounded polygonal None a single row ot test
perforations in each
Fiat =ended denticles,
* G.perforobtusa n.sp. Ellipsoidal None irregular row of crest
perforations
Text-fig. 14. Tabulation of the salient characteristics of those Gonyawulacysta belicoidea (Eisenack & Cooxson) — Gonyaunlacysta

cretacea {NBALE & SARJEANT) types of cysc described in the present work.

Genus Heliodinium ALBERTI 1961

Heliodininm voigti ALBERTI 1961 emend. SARJEANT 19662

1961

(pl. 7, figs.
Heliodinissm voigti ALBERTE, p. 33, pl. 8, figs. 1—5.

5, 6, pl. 13, fig. 5)

19662 Heliodinium wvoigti — SARJEaNT, pp. 142—144, pl. 16, fig. 2, texc-fig. 36.
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Observed Dimenstons: Main Body 66(54)44 x 61(50)}41 4.
Processes 39(25)11 e,
Specimens Measured — 17.
Observed Range: Berriasian to Barremian.
Previously Reported Range: Barremian to Cenomanian,
Remarks: In the present work, the sutural processes of this form were seen to be very variable in length.

Forms were seen in which these spines were completely reduced over the test with only a few short processes at
the antapex. There appears to be a complete range through from this type to the more familiar type with well-
developed, equally-long processes.

Genus Hesfertonia SARJEANT 1966

Heslertonia heslerionensis (NEALE & SARJEANT 1962) SarjEANT 1966a
(pl. 11, fig. 7)
1962  Gonyaulax beslertonense NEaLE & SARJEANT, pp. 440, 441, pl. 19, fig. 5, pl. 20, fig. 5.
1966a Heslertonia beslertonensis — Sarjeant, p. 133, pl. 22, fig. 2.

Observed Dimensions: Overall 80{73)66 x 80(69)61 4.
Specimens Measured — 17.

Observed Range: Berriasian to Barremian.
Previously Reported Range: Hauterivian and Barremian.

Genus Hystrichodinium DEFLANDRE 1935 emend. CLARKE & VERDIER 1967

Hystrichodinium furcatum ALBERTI 1961
(pl. 7, fig. 2)
1961  Hystrichodinium furcatum ALBERTI, p. 16, pl. 9, figs. 7, 8.

Observed Dimensions: Main Body 62(51)44 x 58(43)33 .
Processes (max.) 33(28)22u.
Specimens Measured — 12.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian and Barremian.

Hystrichodinium pulchrum DEFLANDRE 1935
(pl. 13, fig. 9}
1935 Huystrichodininm pulchrum DerLanpre, pp. 229, 230, pl. 5, fig. 1.

Observed Dimensions: Main Body 66(52)40 x 55(48)35 .
Processes (max.) 34(28)20u.
Specimens Measured — 14,

Observed Range: Berriasian to Barremian.

Previously Reported Range: Valanginian to Senonian.

Genus Kleithriasphaeridium Daviy 1974
Kleithriasphaeridium cosrugatum Davey 1974

(pl. 7, figs. 1, 3)

1959 Hystrichosphaeridium eoinodes Gocnr, pl. 3, fig. 5 only.
1974  Kleithriasphaeridium corrugatum Davey, p. 56, pl. 5, figs. 1—S5, rexr-fig. 3.
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Observed Dimensions: Main Body 55(50)41 x 55(44)33 1.
Processes (max.) 39(34)28.
Specimens Measured — 10.

Observed Range: Valanginian to Barremian.

Previously Reported Range: Barremian.

Kleithriasphaeridium eoinodes (E1sENack 1958) DAVEY 1974

(pl 7, fig. 7)

1958 Hystrichosphaeridium eoinodes EiseNack, p. 402, pl. 27, figs. 3, 4.
1963 Cordosphaeridinm ecinodes — EISENACK, p. 262.
1974 Kleithriasphaeridium coinodes — DavEy, p. 58.

Observed Dimensions: Main Body 50(44)40 x 50(41)36.
Processes (max.) 29(26)22.
Specimens Measured — 9.

Observed Range: Berriasian to Hauterivian.

Previously Reported Range: Valanginian to Aptian.

Kleithriasphaeridium fasciatum (Davey & WILLIAMS 1966b) Davey 1974
{pl. 7, figs. 4, 9)

1966b *Cordosphaeridism fasciatum Davey & WirLrams, pp. 90, 91, pl. 7, figs. 5, 6.
1974 Kleithriasphaeridinm fasciatum — Davey, p. 58,

Observed Dimensions: Main Body 52(47)40 x 50(43)36.
Processes (max.) 25(20)14 .
Specimens Measured — 16.
Observed Range: Berriasian to Barremian.
Previously Reported Range: Barremian.
Remarks: Kleithriasphaeridium fasciatum (DAVEY & WiLLiams) Davey is very closely related to
Kleithriasphaeridium corrugatum DavEy, the two being separable only on process length, the former bearing
short and the latter long processes.

Kleithriaspbhaeridium simplicispinum (DAVEY & WiLLiaAMs 1966b) Davey 1974

(pl. 13, fig. 7)

1959 Hystrichosphaeridium eoinodes Gocur, pl. 3, fig. 6 only.
1966b Hystrichosphaeridinm simplicispinsm DavEy & WiLLlams, pp. 59, 60.
1974 Kleithriasphaeridium simplicispinum — Davey, pp. 57, 58, pl. 6, figs. 13, text-fig. 4.
Observed Dimensions: Main Body 66{49)40 x 57(46)39.
Processes (max.) 33(27)22u.
Specimens Measured — 12.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Hauterivian and Barremian.

Genus Lithodinta LEISENACK 1935 emend. (GOCHT 1975
Lithodinia pertusa n. sp.

(pl. 8, fig. 5, text-fig. 15)

Derivaction of Name: From the Latin pertusus, perforated — in reference to the completely perforace cest.
Holotype: PLS, fig. 5, text-fig. 15.
Type Locality: Division D2 A/B, Speeton Clay, Speeton, England.
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Text-fig, 15. Camera lucida drawings of Lithodinia pertusa n. sp., holotype. x 1200,

Diagnosis: A fairly thick-walled proximate cyst, Test wall perforate with very low sutural crests
outlining the tabulation 4, 6, 7¢, 7, 1p, 1pv, 17", Archeopyle apical.
Observed Dimensions: Holotype 76 x 814.
Archeopyle Formed 76(68)65 x 86(75)68.
Specimens Measured — 7.
Observed Range: Berriasian to Hauterivian.
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Remarks: The form which bears the closest resemblance to Lithodinia pertusa is that described as
Gonyaulax bulloidea in Cookson & Eisenvack 1960band lacer transterred to Meiourogonyanlax in SARJEANT
1969. However, in their diagnosis of Gonyanlax bulloidea, Cookson & EISENAck refer to the “granular” na-
ture of both plates and crests. The plates and crests of Lithodinia pertusa are distinctly perforate.

Lithodinia stoveri {MiLLioUD 1969) n. comb.
(pl. 13, fig. 2}

1969 Meiourogonyanlax stoveri MiLLiOUD, p. 429, pl. 3, figs. 1—3.

Observed Dimensions: Complete Specimens — Overall 92(80)70 x 76(69)57 .
Specimens Measured — 5.
Archeopyle Formed ~— Overall 84(76)68 x 73(70)68 .
Specimens Measured — 2.
Observed Range: Hauterivian.
Previously Reported Range: Hauterivian to Aptian.
Remarks: The transfer of this species into Lithodinia by Gocur (Gocur 1975) was invalid. It is
therefore effected here.

Genus Nematosphaeropsis DEFLANDRE & CooksoN 1955 emend. WirLiams & DownNie 1966
Nematosphaeropsis scala n. sp.
(pl. 9, fig. 2)

Derivation of Name: From the Latin scala, flight of stairs, ladder — in reference to the ladder-like trabecular con-
nection.

Holotype: PLY, fig. 2.
Type Locality: Division D2E, Speeton Clay, Speeton, England.

Diagnosis: A chorate cyst. The main body is ovoidal to spheroidal and the endophragm and periphragm
are closely appressed, except along body sutures where fairly Jeng processes are developed. These processes are
proximally cennected by low sutural ridges and are distally widely flared and fenestrate. Each gonal process
is connected to three neighbouring processes by distal trabeculae and each sutural process to two, These trabe-
culae are formed of two thin, parallel strands which are connected at various points along their length either by
lateral fusion or by short cross-strands.

Observed Dimensions: Holctype 86 x $6u.

Overall 94(80)69 x 86(75)664.
Specimens Measured — 14.

Observed Range: Valanginian and Hauterivian.

Remarks: The trabecular connections which are the characteristic feature of this species are seen en-
tire only in well-preserved specimens. Commonly, the trabeculae are partially broken and sometimes are com-
pletely destroyed leaving the nevertheless distinctive widely flared and fenestrate processes. In some respects,
Nematosphaeropsis scala resembles Spiniferites yamosus subsp. primaevus n, subsp., particularly in the tendency
of the latter to have some perforation of the process terminations and some cross-connection berween terminal
¢oines in each process.

Genus Occisncysta GITMEZ 1970
Occisncysta evitti (Dobekova 1969) Girmez 1970
(pl. 3, figs. 1, 5)

1969 Gonyanlacysta evitti DopErova, pp. 14, 15, pl. 1, figs. 1—6, pl. 2, figs. 1, 2, text-fig. A,
1970  Occisucysta evitti — GITMEZ, p. 269,
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Observed Dimensions; Overall 92(80)72 x 90(75)57 .

Specimens Measured — 11.
Observed Range: Berriasian and Valanginian.
Previously Reported Range: Tithonian.

Text-fig. 16, Camera lucida drawings of Occisucysta tentoria n. sp. A & B show the overall tabulation pattern. C. shows most of the
ventral epitract. A & B x 1000, C x 1750,

Occisucysta tentoria n. sp.
(pl. 3, figs. 8, 9, text-fig. 16)

Derivation of Name: From the Latin tentorirm, tent — in reference to the characteristic apical horn.
Holotype: PL 3, figs. 8, 9.
Type Locality: Division D2D, Speeton Clay, Speeton, England.

Diagnosis: A proximate cyst with a long (about one-third the main body diameter), broad-based, distally
closed apical projection. The periphragm is thin and finely granular and the endophragm is fairly thick, The
tabulation 4, 2a, 6", 67, 1p, 17" is outlined on the periphragm by generally low, distally denticulate crests. Cin-
gulum laevo-rotatory and bordered by high crests giving the impression in optical section of lateral extensions
to the periphragm. In contrast, the crests on the apical projection are particularly low. Archeopyle large, pre-
cingular and formed by loss of plates 2” and 3”.
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Observed Dimensions: Holotype 76 x 86
Overall 83(72)57 x 87(72)61.
Specimens Measured — 11.
Observed Range: Berriasian to Barremian,

Remarks: The large apical prominence and distinctly polygonal outline set this form apart from all
others.

Genus Oligosphaeridiam Davey & WiLtiams 1966

Oligosphaeridium asterigium (Gocut 1959) Davey & WiLLiams 1969
{pl. 6, figs. 1—4)

1959  Hystrichosphaeridiunt asterigium Gocur, pp. 67, 68, pl. 3, fig. 1, pl. 7, figs. [—4.

1962 Hystrichosphaeridium vasiformum NEALE & Sar)eanT, p. 452, pl. 20, fig. 1, texe-fig. 8h.

1966b Oligosphaeridinm vasiformum — Davev & WILLIaMS, pp. 74, 75, pl. 9, fig. 7, pl. 10, fig. 1, text-fig. 1.
1969 ?20ligosphaeridium astevigium — Daviy & WILLIAMS, p. 5.

Observed Dimensions: Main Body 66(55)42 x 56(47)36u.
Processes (max.) 52(42)28u,
Specimens Measured — 33,

Observed Range: Valanginian to Barremian.

Previously Reported Range: Valanginian to Barremian.

Remarks: Oligosphaeridium wvasiformum is here considered to be a junior synonym of Oligosphaeri-
dinm asteriginm. In the present study, forms were observed which constituted a complete series from those in
which the distal extremes of the processes are not flared and almost closed to forms in which they are very
flared. As a general rule, it appears that the width of the process extremes, including the terminal spines, is
a fairly constant feature. That is, the wider the flaring, the shorter the terminal spines. The main characteristic
feature of this species is the presence of four to seven regularly spaced terminal spines around the distal ex-
tremes of the processes. These terminal spines may be distally bifurcate. Oligosphaeridium asterigium may be
distinguished from Oligosphaeridium complex (WHITE 1842) DavEY & WiLLIams 1966b by the presence in the
former of usually identical terminal spines which are evenly spaced around the open process ends. Oligosphaeri-
dinm complex bears irregularly spaced terminal spines of varying form on a given process.

Oligosphaeridium complex (WriTE 1842) DaAVEY & WirLiaMs 1966b
(L. 5, fig. 3)

1842 Xanthidium tubiferam complex WwITE, p. 39, pl. 4, fig. 11.

1848 Xanthidium complexnm BRONN, p. 1375.

1940 Hystrichosphaeridinm elegantulum LEJEUNE—CARPENTIER, p. B222, texr-figs. 11, 12.

1946 Hystrichosphaeridinm complex — DEFLANDRE, p. 111.

1962 Hystrichosphaeridium tubiferum — Pocock, p. 83, pl. 15, fig. 230,

1964  Hystrichosphaeridium complex — Cooxson & HueHEs, p. 46, pl. 9, fig. 6.

1966b Oligosphaeridium complex — Davey & Wiuiams, p. 71, pl. 7, figs. 1, 2, pl. 10, fig. 3, texs-fig. 14.

Observed Dimensions: Main Body 65(55)46 x 55(45)37 .
Processes (max.) 44(36)294.
Specimens Measured — 16.

Observed Range: Valanginian to Barremian.

Previously Reported Range: Valanginian to Ypresian.

Oligosphacridium pulcherrimum (DEFLANDRE & CO0KsON 1955) Davey & WiLLIams 1966b
(pl. 6, fig. 5)

1955 Hystrichosphaeridium pulcheyrimum DErLANDRE & Cookson, p. 270, pl. 1, fig. 8, rext-figs, 21, 22,
1966b Oligosphaeridinm pulcherrimum — Davey & WiLriams, p. 75, pl. 10, fig. 9, pl. 11, fig. 5.
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Observed Dimensions: Main Body 60(52)46 x 55(48)39.
Processes (max.) 46(33)28.
Specimens Measured — 7,
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Kimmeridgian (doubtful attribution), Valanginian to Santonian, Eocene {prob-
able rewerking).

Genus Parvocavatus GITMEZ 1970

Parvocavatus spinosus n. sp.
(pl. 9, fig. 3, text-fig. 17)
1961 Ferma E Evitr, p. 391, pl. 3, figs. 9—14, pl. 3, fig. 7.

Derivation of Name: From the Latin spinosss, thorny — in reference to the distincrive sucural spines.
Holotype: PLY, fig. 3, text-fig. 17.
Type Locality: Division E, Speecton Clay, Specton, England.

Text-fig. 17. Camera lucida drawings of Parvocavatss spinosus n. sp., holotype. x 1400.

Diagnosis: A proximo-cavate cyst with a fairly short, open apical horn and with the body surface
divided into discrete fields by low sutural crests. The ornament of the endoblast consists of numerous short,
distally pointed to flattened elements. The periphragm is smooth to finely granular. Each sutural crest bears
numerous delicate spines whose length may vary along the crest length. The sutural spines around the cingulum
are long compared to those over the rest of the test. Archeopyle apical, formed by a zig-zag split between api-
cal and precingular plates. The operculum is rarely completely detached.

Description: The overall shape 1s rounded polygonal. The endoblast is usually relatively rigid and
intact but the thinner, more delicate periblast is commonly folded and it is only in exceptional specimens that
the full extent of. the cavation is seen. The surface of the endoblast is covered with short, spinose elements,
except at the apical pole which appears devoid of such ornament. Tabulation s outlined on the periphragm by
low sutural crests bearing delicate spines. Unfortunately, in the present study it was not possible to formulate a
precise tabulation scheme since the large majority of specimens were badly distorted. The tabulation nevertheless
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appears typically gonyaulacacean, this being supported by EviTT’s illustration (1961, pl. 5, fig. 7). The archeopyle
is apical and is formed by splitting of the test along a zig-zag line between the apical and precingular plates.
The operculum usually remains attached, probably in the sulcal area as in the genus Dingodinium. The degree
of cavation is greatest in the hypotract and least in the cingular area. As a rule, the greater the separation of
the body layers, the larger the reduction in sutural ornament height at the point of separation. Consequently
the cingulum possesses the longest sutural spines.
Observed Dimensions: Holotype 65 x 51 .
Overall 69(59)51 x 53(43)41 .
Specimens Measured — 9.
Observed Range: Berriasian.
Previously Reported Range: Upper Jurassic.

Genus Polysphaeridinm Davey & WiLLIAMS 1966
Polysphaeridium laminaspinosum Davey & WiLLiams 1966b
{pl. 11, fig. 4)
1966b Polysphacridium laminaspinosum DaveEy & WitLiams, pp. 94, 95, pl. 8, fig. 8.
Observed Dimensions: Main Body 37(33)30 x 34(30)25.
Processes (max.) 22(18)15:.
Specimens Measured — 8.

Observed Range: Hauterivian and Barremian.
Previously Reported Range: Barremian to Cenomanian.

Genus Prolixosphaeridium Davey, DOWNIE, SARJEANT & WiLLIaAMS 1966
? Prolixosphaeridium torynum (CooxsoN & EiseNack 1960b) EiseNnack & KJELLsTrOM 1971

(pl. 10, fig, 6)
1960b Hystrichosphaeridium torynum Cooxson & Eisenack, p. 252, pl. 38, figs, 6, 15.
1971 ?Prolixosphaeridium torynum — E1sENack & KjELLsTROM, p. 931.

Observed Dimensions: Archeopyle Formed 77(65)54 x 50(49)46 .
Specimens Measured — 4.

Observed Range: Berriasian and Valanginian.

Previously Reported Range: ?Tithonian and Neocomian.

Genus Protoellipsodinium Davey & VERDIER 1971

Protoellipsodinium spinosum DAVEY & VERDIER 1971
(pl. 10, figs. 3, 4

1971  Protoellipsodinium spinosum Davey & VERDIER, pp. 29, 30, pl. 5, fig. 10,

Observed Dimensions: Main Body 48(44)40 x 40(36)32.
Spines 14(9)6.
Specimens Measured — 21.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Barremian to Albian.

Genus Psaligonyanlax Sarjeant 1966
Psaligonyaulax apatela (Coorson & EIsENack 1960b) SarjeanT 1969

(pl. 10, fig. 2

1960b Scriniodinitm apatelum Cooxson & EisEnack, p. 249, pl. 37, figs. 12, 13.
1969  Psaligonyaulax apatela — SarjEanT, p. 15.



Observed Dimensions: Overall 102(84)76 x 63(52)464.
Specimens Measured — 14.

Observed Range: Berriasian and Valanginian.

Previously Reported Range: Oxfordian to Tithonian.

Remarks: In the overall form of the test, Psaligonyaulax apatela much resembles specics of Tubotu-
berella VozzuesNikova 1967. Psaligonyaunlax apatela was, however, described as possessing no tabulation, a
constant feature of Tubotuberella. It has been pointed out by Warrex (Ph. D. thesis, 1967, unpublished) that
there appears to be a grade of forms attributable to Psaligonyaunlax apatela from those without tabulation to
those with “a nearly complete reflection” (of tabulation). It is possible, therefore, that Psaligonyaulax apatela
should be placed in the genus Tubotuberelia.

Genus Sirmiodinium AUBERTI 1961 emend. WARREN 1973

Strmiodinium grossi ALBERTI 1961 emend. WARREN 1973
(pl. 12, figs. 3, 6—9)

1961  Sirmiodinium grossi Avserti, p. 22, pl. 7, figs. 5—7, pl. 12, fig. 5.
1973 Sirmiodininm grossi — WARREN, pp. 104, 105, pl. 1, figs. 1—16, pl. 2, figs. 1—10, pl. 3, figs. 1—8, text-figs. 3—6.

Observed Dimensions: Overall 105(79)62 x 100(75)594.
Specimens Measured — 27.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Kimmeridgian to Barremian.

Remarks: All specimens of Sirmiodinium grossi observed in the present work ranged in morphology
from the type illustrated in plate 1, figure 1 of WarrEN 1973 which has a small, rounded test, to that illustrated
in plate 1, figure 5 of WargeEn 1973, which has a distinctly pentagonal outline. None of the more extreme
triangular forms illustrated in WARREN 1973 were seen.

Genus Speetonia n. gen.
Derivation of Name: From Speeton, Yorkshire, England which is the type locality of the Speeton Clay.
Diagnosis: Spheroidal to ovoidal cysts with a strong apical horn which is distally closed. No indica-
tion of tabulation except for a large, two-plate precingular archeopyle.
Type Species;: Speetonia delicatula n. sp.

Text-fig. 18. Camera lucida drawing of Speetonia delicatnla n. gen. et sp. x 525.

Remarks: The possession of a two-plate precingular archeopyle and of a spheroidal to ovoidal body
preduced into a strong apical prominence suggest that Speetonia is related to Occisucysta Girmez. However, the
total lack of any sutural ornament in Speetonia sets it apart from Qccisucysta, a genus in which sutural orna-
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ment is always a most distinctive feature. Speetonia d ffers from Apteodinium E1SENACK in the possession of
a two-plate rather than a single-plate precingular archecpyle and from Parcodinia DEFLANDRE emend. WiGGINS
in having a precingular rather than an intercalary archespyle.

Speetonia delicarula n. sp.
(pl. 12, figs. 1, 2, 4, 5, text-fig. 18)

Derivation of Name: From the Latin deficatsuius, delicate — in refercnce to the delicate test wall.
Holotype: PL 2, fig. 4.
Type Localicy: Division D48, Speecon Clay, Speceon, Englaad.

Diagnosis: A thin-walled proximate cyst. Test spheroidal to ovoidal, produced into a strong, broad-
based projection. The body surface displays no tabulation except for a Jarge, precingular archeopyle formed by
the loss of two plates. Body finely to coarsely granular and usually covered by an apparently random scatter
of small tubercles. The tip of the apical projection sometimes bears a small, irregular terminal structure.

Observed Dimensions: Holotype 88 x 73 .

Owerall 118(95)75 x 103(82)61 4.
Specimens Measured — 19.

Observed Range: Valanginian.

Remarks: Well-preserved specimens of Speetonia delicatula are rare. Usually, the body is folded or
broken to some extent. Nevertheless, the large, unornamented test (except for small tubercles) and two-plate pre-
cingular archeopyle are usually very distinctive.

Genus Spiniferites MAaNTELL 1850 emend. SARJEANT 1970
Spiniferites alatus n. sp.

(pl. 5, fig. 4)
Derivation of Name: From the Latin aflatss, winged — in reference 1o the very high sutural crests.
Holotype: PL S5, fig. 4.
Type Localivy: Division D6I, Specton Clay, Speeton, England.

Diagnosis: A species of Spiniferites with a fairly thick-walled, granular endophragm and periphragm.
The periphragm is produced into long (about half main body width) gonal processes which are distally trifur-
cate. The gonal processes are laterally connected by high, perforate crests which bear bifurcate sutural pro-
cesses. Archeopyle precingular, probably formed by loss of plate 3”.
Observed Dimensions: Holotype 92 x 86.
Overall 92(82)72 x 94(76)63 1.
Specimens Measured — 9,
Observed Range: Berriasian and Valanginian.

Spiniferites dentatus (GocnT 1959) LENTIN & WirLLiaMs 1973 emend.
(pl. 4, figs. 5—9)

1959 Hystrichosphaera? dentata Gocur, pp. 75, 76, pl. 4, fig. 11, pl. 7, fig. 19.
1973 ?Spiniferites dentatus — LENTIN & WiLL1aMs, p. 128,

Emended Diagnosis: A fairly thick-walled species of Spiniferites. The main body is spheroidal
to ellipsoidal, longer than broad. The periphragm is produced into short, trifurcate gonal processes connected
along body sutures by high crests, Along the sutural crests are evenly-spaced, broad-based sutural processes.
These bifurcate at right angles to the crest length and may subsequently bifurcate again. The sutural process
length varies considerably between specimens. Tabulation typical for the genus, archeopyle precingular, formed
by loss of plate 3”.
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Observed Dimensions: Overall 88(71)55 x 77(68)50,.
Specimens Measured — 19.

Observed Range: Hauterivian.

Previously Reported Range: Hauterivian and Barremian,

Remarks: The diagnosis of Spiniferites dentatus is here emended to include some description of the
sutural processes. In GocHt’s original diagnosis, he makes no mention of the bifurcation of these processes, a fea-
ture seen in the present work to be very important and variable within the species. However, the specimen
figured by Gocar (1959, pl. 7, fig. 19) clearly illustrates the sutural process bifurcation.

Spiniferites ramosus (EHRENBERG 1838) MANTELL 1854 subsp. granosus Davey & WiLLiAMS 19662

(pl. 5, fig. 5)

1966a Hystrichospbaera ramosa var. granosa Davey & WirLiams, p. 35, pl. 4, fig. 9.

Observed Dimensions: Main Body 55(46)37 x 50(39)32u.
Overall 74(69)63 x 69(62)464.
Specimens Measured — 10.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Ypresian.

Spriniferites ramosus (EHRENBERG 1838) MANTELL 1854 subsp. multibrevis DavEy & WiLLiaMs 19662

(pl. 4, fig. 4)

1966a Hystrichosphaera ramosa var. multibrevis Daviy & WiLLiams, pp. 35—37, pl. 4, fig. 6.

Observed Dimensions: Main Body 55(45)39 x 50(42)33u.
Overall 66(60)51 x 62(57)444.
Specimens Measured — 17.

Observed Range: Valanginian to Barremian.

Previously Reported Range: Hauterivian to Ypresian.

Spinifevites ramasus (EHRENBERG 1838) MaNTELL 1854 subsp. primaevus nov.
(pl. 4, figs. 2, 3)

Derivation of Name: From the Latin primaevus, early, young — in reference to the stratigraphically early occur-
rence of this form.

Diagnosis: A chorate cyst possessing both gonal and sutural processes. The gonal processes trifurcate,
terminating in three flat, distally expanded spines. These terminal spines may be of varying form. They are some-
times distally finely denticulate, sometimes laterally joined by thin trabeculae (on a given process — no con-
nection between processes was observed) and sometimes ending in a distinct bifurcation. Sutural processes may
be distally bifurcate. Both gonal and sutural processes may be distally perforate, sometimes approaching small-
scale fenestration.

Observed Dimensions: Main Body 51(46)42 x 44(37)33 .

Overall 75(69)64 x 73(63)554.
Specimens Measured — 14.

Observed Range: Valanginian.

Remarks: This subspecies differs from all other subspecies of Spiniferites ramosus in the form of the
process terminations, particularly in the tendency towards small-scale fenestration and towards distal trabecular
connection of terminal spines on a given process.



Spiniferites ramosus (EHRENBERG 1838) MANTELL 1854 subsp. ramosus Davey & WiLLIAMS 19662
(pl. 4, fig. 1) '

1966a Hystrichosphaera ramosa var. ramosa Davey & WiLLiawms, pp. 33, 34, pl. 1, figs. 1, 6, pl. 3, fig. 1, text-fig, 8.

Observed Dimensions: Main Body 55(45)39 x 50(41)334.
Overall 84(63)56 x 77(61)55 4.
Specimens Measured — 14.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Oxfordian (doubtful attribution), Valanginian ro Recent.

Genus Systematophora KLEMENT 1960
Systematophora complicata NEALE & SARJEANT 1962
(pl. 7, fig. 8)
1962 Systematophora complicata NeALE & SARJEANT, pp. 455, 456, pl. 19, figs. 6, 7.

Observed Dimensions: Main Body 50(45)41 x 45(40)35x.
Processes (max.) 22(21)18u.
Specimens Measured — 5.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian and Barremian.

Systematophora schindewolfi (ALBERTI 1961) DOWNIE & SARJEANT 1964

(pl. 5, fig. 7

1961 Hystrichosphaering schindewolfi ALsERTI, pp. 38, 39, pl. 10, figs. 1—3, 6, 7.
1964 Systematophora schindewolfi — DowNIE & SARJEANT, p. 146.

Observed Dimensions: Main Body 66{61)56 x 55(55)54 .
Processes (max.) 44(37)33 u.
Specimens Measured — 4,

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Barremian, Aptian and Turonian.

Systematophora vetuscula (DAVEY 1974) n. comb,
(pl. 11, fig. 5)
1974 Adnatosphaeridium vetusculum Davey, p. 45, pl. 1, figs. 1, 2.

Description: A small chorate cyst. The main body is sub-spherical and finely granular. The peri-
phragm is produced into numerous short, distally pointed elements which appear to be inserted in groups with
the efements forming “process complexes”. That is, the numerous processes represent a relatively small number
of larger, hollow processes. Commonly, the short, spinose elements are connected by trabeculae at right angles
to their length, usually near their distal extremes but this may occur at any point along their length. The
archeopyle is apical and formed by the detachment of the apical plates along a distinctly zig-zag line.

Observed Dimensions: Complete Specimens — Overall 65(62)58 x 59(57)55 .

Specimens Measured — 5.
Archeopyle Formed — Overall 64(60)57 x 69(67)65u.
Specimens Measured — 3.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Barremian.

Remarks: The presence of process complexes (though poorly defined) and an apical archeopyle suggest
that this species belongs in the genus Systematophora KirMENT.



Genus Trichodinium Fispnack & Cooxksox 1960 emend. CLARKE & VERDIER 1967
Trichodinium ciliatum (GocHT 1959) DAVEY 1974
(pl. 13, fig. 1)
1959 Apteodinium ciliatum GocHr, p. 65, pl. 8, figs. 5, 6.
1974 Trichodinium ciliatem Davey, pp. 62, 63, pl. 7, fig. 1.
Observed Dimensions: Overall 103(81)68 x 96(72)61 4.
Specimens Measured — 15,

Observed Range: Valanginian to Barremian.
Previously Reported Range: Hauterivian and Barremian.

Peridiniacean Group

Genus Aprobolocysta n. gen.

Derivation of Name: From the Greek a-, not and probolos, any projecting object or prominence — in reférence to the
lack of any apical and any well-defined antapical projections.

Diagnosis: Proximate cysts. Cyst wall bi-layered. Endophragm elongate ovoidal, epitract longer and
more tapering than hypotract. Ne indication of tabulation other than by periphragm folds and irregular archeo-
pyle margin. Apex and antapex bluntly rounded. The apex bears no prominence and the antapex sometimes
possesses two low, poorly-developed projections. Archeopyle apical.

Type Species: Aprobolocysta eilema n, sp.

Remarks: Inits mode of archeopyle formation and in its elongate, apically tapering outline, 4probolo-
cysta most closely resembles Necrobroomea Wicesins 1975. However, Necrobroomea always possesses an api-
cal horn whidh is usually well-developed, as well as two antapical horns. Aprobolocysta, on the other hand, lacks
any apical projection and possesses only very poorly-defined antapical projections, if any at all. Further, Necro-
broomea has a single-layered cyst wall whereas that of Aprobolocysta 1s bi-layered, a character cleatly seen due
to periphragm folding in the type species,
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Text-fig. 19. Camera lucida drawings of Aprobolocysta eilema n. gen. ct sp. A. Paratype, B, Holotype. x 1500.

Aprobolocysta eilema n. sp.
(pl. 14, figs. 4, 5, 8, texc-fig. 19}

Derivation of Name: From the Greek eilema, wrapper, envelope, This refers to the periphragm layer which loosely
encloses the endophragm. S



Holotype: Pl 14, figs. 4, 5, text-fig. 19B.
Type Locality: Division C3, Speeton Clay, Speeton, England.
Diagnosis: An elongate ovoidal proximate cyst. Epitract longer and more tapering rhan hypotract. En-
dophragm densely granular. Periphragm relatively delicate, finely perforate, usually extensively folded and en-
closing the inner body loosely. The cingulum is reflected in a high undulating periphragm fold. A second high
periphragm fold runs from the reflected cingulum to the antapex. No tabulation is apparent except along
the margin of the apical archeopyle.
Observed Dimensions: Holotype (complete) 73 x 464.
Complete Specimens — Overall 75(70)66 x 48(42)38.
Specimens Measured — 6.
Archeopyle Formed — Overall 73(63)54 x 50(45)35.
Specimens Measured — 5.

Observed Range: Hauterivian.

Text-fig. 20. Camera lucida drawings of Aprobolocysta varigranosa n. gen. et sp. A. Paratype, B. Holotype. x 130C.

Aprobolocysta varigranosa . sp.
(pl. 14, figs. 6, 7, text-fig. 20}

Derivation of Name: From the Latin varius, different and granosus, scedy, full of sceds or grains — in reference to

the distinctive granular ornament.
Holotype: PL 14, fig. 6, text-fig, 20B.
Type Locality: Division D2D, Speeton Clay, Speeton, England.

Diagnosis: An elongate ovoidal proximate cyst. Surface of body covered with irregular granular orna-
ment which varies in coarseness. The lower third of the body bears well-developed (up to two microns) orna-
ment which becomes gradually finer towards the apex. In the apical region, the ornament is again coarse. There
is no apical prominence, but there is some indication at the antapex of two poorly-developed protruberances,
normally only represented by local increases in ornament height.

Observed Dimensions: Holotype (complete) 73 x 41 4.

Complete Specimens — Overall 75(72)69 x 46(41)364.
Specimens Measured — 5.
Archeopyle Formed — Ovwerall 83(71)61 x 46(41)37 .
Specimens Measured — 6.



Observed Range: Valanginian and basal Hauterivian.

Remarks: Aprobolocysta varigranosa is easily distinguished from Aprobolocysta eilema since the for-
mer has no obvious separation of endo- and periphragm, variable body ornament and usually some indication of
antapical projections, whereas the latter has a distinctive, perforate periphragm, regular, granular endophragm
ornament and no apical or antapical projections.

Genus Deflandrea Eisenack 1938 emend. Wirriams & Downie 1966

Deflandrea terrula DAvEY 1974
(pl. 15, fig. 4)
1974 Deflandrea terrula Davey, p. 65, pl. 8, figs. 4, 5.
Observed Dimensions: Overall 81(72)62 x 61(55)51.
Specimens Measured — 7.
Observed Range: Hauterivian and Barremian.
Previously Reported Range: Barremian.

Genus Kalyptea Cookson & ElsENACK 1960

Remarks: Throughout the interval studied in the present work, forms referable to the genus Kalyptea
have been observed. No attempt has been made here to divide these into their particular species.

Genus M uderongia CooksoN & EiseNack 1958
Muderongia crucis NEALE & SARJEANT 1962
(pl. 15, fig. 8}

1962 Muderongia crucis NEALE & SARJEANT, pp. 449, 450, pl. 20, figs. 2, 6.

Observed Dimensions: Archeopyle Formed — Overall 138(131)120 x 132(118)%64.
Specimens Measured — 9.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian and Barremian.

Muderongia extensiva n. sp.
{pl. 15, fig. 10)
1961 Muderongia tetracantba (GocHr 1957) ALBerTi 1961 in ALBERTY p. 14, pl. 2, figs. 14—18.

Derivation of Name: From the Latin extensivus, spread or stretched out, wide — in reference to the very wide span

of the lateral horns.
Holotype: Pl 15, fig. 10.
Type Locality: Division D2E, Speeton Clay, Speeton, England.

Diagnosis: A species of Muderongia with four very prominent horns, one apical, two lateral and one
antapical. The last is slightly offset from the antapical pole. The lateral horns are long and extend almost at
right angles from the test. They are distally notched and these notches probably reflect the cingulum. Anteriorly,
the distal extremes of the cingular notches are produced into short spines. In contrast, they are posteriorly pro-
duced into long, backwardly-directed spines. These curve slightly towards the main body of the cyst and taper
to sharp points.

Observed Dimensions: Holotype (complete) 227 x 165 4.

Complete Specimens — Overall 227 x 165u.
Specimens Measured — 1.
Archeopyle Formed — Overall 132(119)99 x 171(149)121 .
Specimens Measured — 10.
Observed Range: Valanginian and basal Hauterivian.
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Remarks: This species was originally described in ALBERTI 1961 as Muderongia tetracantha (Gocur).
The lateral horn illustrated in EisEnack 1961, pl. 36, fig. 7, as Muderongia tetracantha (GocHt) probably be-
longs to this same species. It has been pointed out in Haskerr 1970 and Davey 1974 that this species is dif-
ferent from all previously described species of Muderongia, more specifically from Muderongia tetracantba.
The present author is in agreement with this view and Muderongia extensiva is described here as a form which
is most distinctive, especially in the character of the lateral horns.

Muderongia simplex ALBERTI 1961

(pl. 14, fig. 9)
1961  Muderongia simplex ArsErTI, D. 12, pl. 2, figs, 1—86, pl. 12, figs. 1, 2.

Observed Dimensions: Archeopyle Formed — Overall 105(85)70 x 99(80)68.
Specimens Measured — 14.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Valanginian to Barremian.

Muderongia staurota SARIEANT 1966b
(pl, 15, fig, 6)
1966b Muderongia staurota SaRJEanT, pp. 203, 204, pl. 21, figs. 6, 7, text-fig. 53, non pl. 23, fig. 4.

Observed Dimensions: Complete Specimens — Overall 184(181)178 x 107(107)107 x.
Specimens Measured — 2.
Archeopyle Formed — Overall 128(124) 117 x 114(99)84 1.
Specimens Measured — 6.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian and Barremian.

Muderongia tetracantbha (Gocnr 1957) ALBERTI 1961

(pl. 15, fig. 5)

1957 Pseudoceratinm ? tetracantbum Gocur, pp. 168, 169, pl, 18, figs. 7—9.
1961 Muderongia tetracantha — ALBERTI, p. 14, non pl. 2, figs. 14—18.

Observed Dimensions: Archeopyle Formed — Qverall 127(120)116 x 100(87)77 .
Specimens Measured — 3.
QObserved Range: Hauterivian,

Previously Reported Range: Hauterivian and Barremian.

Genus Necrobroomea Wiceins 1975
Necrobroomea jaegeri (ALBERTI 1961) Wigeins 1975

(ol. 15, fig. 3)

1961 Broomea jaegeri ALRERTI, p. 26, pl. 5, figs. 1—7,
1975 Necrobroomea jaegeri —— Wicaeins, p. 111,

Observed Dimensions: Complete Specimens — Overall 150(113)94 x 40(36)31 ..
Specimens Measured — 6.
Archeopyle Formed — Overall 83(74)68 x 41(37)31 4.
Specimens Measured — 3.

Observed Range: Hauterivian and Batremian.

Previously Reported Range: Barremian to Albian.
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Remarks: In DavEvy 1974, Broomea jaegeri Aipirt 1961 was considered to be synonymous with
Broomea micropoda Eisexack & Cookson 1960. Both species were transferred to Necrobroomea in WIGGINS
1971. In the present study, Necrobroomea jaegeri is considered to be distinet from Necrobroomea micropoda
(including Broomea pellifera ALBERTT 1961). The length to breadth ratio of the test in Necrobroomea jaegeri
appears to be consistently higher than in Necrobroomea micropoda. No specimens were observed which were
transitional between the two.

Necrobroomea longicornuta (ALvrrtt 1961) WiGGINs 1975
(pl. 15, fig. 2)
1961 Broomea ? longicornuta AvBERTI, p. 27, pl. 5, figs. 18—21, pl. 6, figs. 1, 2.
1975 Necrobroomea longicornuta — WiGGINs, p. 111,

Observed Dimensions: Complete Specimens — Overall 253(251)248 x 39(38)37 .
Specimens Measured — 2.
Archeopyle Formed — Overall 155(140)107 x 37(35)314.
Specimens Measured — 9.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Hauterivian and Barremian.

Necrobroomea micropoda (EisEnack & CooksoN 1960) Wicains 1975
(pl. 13, figs. 6, 8)
1960 Broomea micropoda CooksoN & EIseNack, p. 7, pl. 2, figs. 8, 9.
1961 Broomea pellifera ALBErTI, p. 26, pl. 5, figs. 11—13,

1961 Pareodinia spp. Evirr, p. 400, pl. 8, figs. 20, 21, pl. 9, figs. 13, 14.
1975 Necrobroomea micropoda — WiGGINs, p. 111,

Observed Dimensions: Complete Specimens ~— Overall 92(78)61 x 44(40)36.
Specimens Measured — 10,
Archeopyle Formed — Overall 66(63)55 x 46(40)35;;
Specimens Measured — 4.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Upper Jurassic to Albian.

Genus Pareodinia DerLANDRE 1947 emend. Wicains 1975

Pareodinia dasyforma WiGGINs 1975
(pl. 14, figs. 1—3)

1967 Imbatodinium villosum Vozzeenmzxova, p. 56, pl. 12, figs. 1—3, pl. 13, figs. 1—3, pl. 14, figs. 1, 2, pl. 15, figs. 1, 2.
1975  Pareodinia dasyforma Wiceins, p. 107, pl. 5, figs. 3, 4.

Observed Dimensions: Main Body 91(74)65 x 40(33)264.
Spines (max.) 15(11)8u.
Specimens Measured — 11.
Observed Range: Berriasian to Hauterivian.
Previously Reported Range: Kimmeridgian to Hauterivian.

Genus Phoberocysta MiLLioun 1967
Phoberocysta neocomica (Gocur 1957) MiLLioup 1967

(pl. 14, fig. 10)

1957 Wetzeliella ? neocomica Gocnr, pp. 172—176, pl. 19, figs. 14, pl. 20, figs. 4, 6, 7.
1967 Phoberocysta neocomica — MiLLioup, p, 432, pl. 2, fig. 4, pl. 3, fig. 4.



Observed Dimensions: Complete Specimens — Overall 124(109)94 x 101(87)72 .
Specimens Measured — 11.
Archeopyle Formed — Overall 115(92)72 x 97(83)61 4.
Specimens Measured — 24.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Berriasian to Aptian.

Genus Pseudoceratinm GocHr 1957
Pseudoceratium pellifernm Gocur 1957

(pl. 15, fig. 1)

1957 Psendoceratinm pelliferum Gocur, pp. 166—168, pl. 18, figs. 1, 2, text-figs. 1—3.

QObserved Dimensions: Complete Specimens — Qverall 182(149)105 x 91(76)54 .
Specimens Measured — 8.
Archeopyle Formed — Overall 150(100)72 x 90(77)624.
Specimens Measured — 27.

Observed Range: Berriasian to Barremian.

Previously Reported Range: Valanginian to Albian (?).

Remarks: In all probability, this species ranges no higher than top Barremian.

Genus T enuna EiseNack 1958 emend. SarjEANT 1968
Tenua anaphrissa (SARJEANT 1966b) BENEDEK 1972

(pl. 15, fig. 9)

1964  Tenua bystrix MicHAFL, p. 33, pl. 3, figs. 5, 6.
1966b Doidyx anaphrissa Sarjeant, p. 206, pl. 22, fig. 8, pl. 23, fig. 6, texe-fig. 55,
1972 Tenua anaphrissa — BENEDEK, pp. 9, 10, pl. 1, fig. 1.

Observed Dimensions: Complete Specimens — Overall 160(134)108 x 132(127)91 4.
Specimens Measured — 14,
Archeopyle Formed — Overall 94(87)77 x 113(105)%4 4.
Specimens Measured — 6.

Observed Range: Barremian.

Previously Reported Range: Barremian.

Remarks: As pointed out inSARJEANT 1966b (p. 206), the body outline and mode of archeopyle forma-
tion suggest that this species may be derived from the genus Pseudoceratium Gocnt. Because of this probable
relationship, Tenua anaphrissa is included in this Peridiniacean Group instead of in the Gonyaulacacean Group
where it was placed by Davey (1974).

Unknown Affinities Group

The genera included in this group do not show any conclusive evidence for their inclusion in the Gonyaula-
cacean or Peridiniacean Groups.
Genus Chlamydophorella Cooxson & EiseNack 1958
Chlamydophorella nyei Cooxson & Eisenack 1958
L. 9, fig. 6)
1958 Chlamydophorella nyei Cooxson & EISENACK, p. 56, pl. 11, figs. 1—3.
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Observed Dimensions: Overall 55(51)44 x 52(48)39.
Specimens Measured — 9.

Observed Range: Berriasian to Barremian,

Previously Reported Range: Barremian to Turonian.

Genus Fromea CooksoN & ErseNack 1958

Fromea amphora CooksoN & EISENACK 1958
(pl. 11, fig. 2)
1958 Fromea amphora Cooxson & Eisenack, p. 56, pl. 5, figs. 10, 1L.
Observed Dimensions: Overall 77(69)50 x 75(62)50u.
Specimens Measured — 13.

Observed Range: Valanginian to Barremian.
Previously Reported Range: Barremian to Cenomanian.

Genus Impletosphaeridium MORGENROTH 1966
Impletosphaeridium whitei (DEFLANDRE & COURTEVILLE 1939) MORGENROTH 1966

(pl. 5, fig. 6)

1939 Hystrichosphaeridium whitei DerLanpre & COURTEVILLE, p. 103, pl. 3, figs. 5, 6.
1963  Baltisphaeridium whitei — DOWNIE & SARJEANT, p. 92,
1966 Impletosphaeridium whitei — MoORGENRCTH, p. 37, pl. 10, fig. 1.

Observed Dimensions: Overall 60(55)39 x 58(52)33u.
Specimens Measured — 5.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Albian to Eocene.

Genus Wallodinium LorericH & LoEsLicH 1968

Wallodininm krutzschi (ALBERTI 1961) Hagie 1972
(pl. 13, fig. 3)
1961 Diplotesta krutzschi ALBERTI, p. 21, pl. 7, figs, 19—21, pl. 12, figs. 6, 7.
1972 Wallodinium krutzschi — Hapis, p. 378, pl. 12, fig. 9, pl. 13, fig. 2,

Observed Dimensions: Archeopyle Formed — Overall 135(99)77 x 44(41)35.
Specimens Measured — 13.

Observed Range: Berriastan to Barremian.

Previously Reported Range: Hauterivian and Barremian.

Wallodinium luna (Cookson & EISENACK 1960a) LENTIN & WiLLiAMS 1973

(pl. 15, fig. 7)

1960a Diplotesta luna Cookson & EISENACK, pp. 10, 11, pl. 3, fig. 21.
1973 Wallodinium [una — LEnTIN & WiLL1aMS, p. 140.

Observed Dimensions: Archeopyle Formed — Overall 110(96)80 x 48(37)29.
Specimens Measured — 10.

Observed Range: Hauterivian and Barremian.

Previously Reported Range: Barremian to Cenomanian,



VI. A Zonation based on Species Inception and Extinction

Zone A (SPE 32 and 31) — Age: Berriasian.

The lower limit of this Zone is taken as the base of the Coprolite Bed (SPL 32), the stratigraphically
lowest sample studied here. The upper limit is characterised by the highest stratigraphical record of Adnato-
sphaeridium apiculatum {Cooxson & Eisenack) LENTIN & WiLLiams, although the top is much better defined by
the base of Zone B.

Within the unit, one has the earliest records of Necrobroomea micropoda (Cookson & EisEnack) Wic-
cins, Cassiculosphaeridia magna Davey and Cyclonephelium distinctum DEFLANDRE & COOKSON.

Zone B (SPE 30, 29, 28, 27 and 26) — Age: Berriasian and Early Valanginian,

The lower limit of this Zone is well-defined by the first stratigraphical occurrence of several distinctive
forms, including Kleithriasphaeridium eoinodes (EiseNnack) Davey, Kleithriasphaeridium fasciatum (Davey
& WiLLiams) Davey, Muderongia simplex Avm¥rTi, Psendoceratium pelliferum Gocwr, Heslertonia besler-
tonensis (NEALE & SARJEANT) SARJEANT and Athigmatocysta glabra n. gen. ct sp. The upper limit is also well-
defined, particularly by the highest stratigraphical occurrence of three very distinctive forms, ?Prolixosphaeri-
dium torynwm {(CooksoN & Eisknack) EiseNack & KjeListeom, Endoscrinium pharo n. sp. and Spiniferites
alatus n. sp., the last being confined to the unit. Other important forms which appear for the first time within
the unit include Adchmosphaera neptuni (E1sENack) Davey & WiLLiams and Phoberocysta neocomica (Gocur)
MiLLioup.

This is a very distinctive and well-defined unit, not least (in a negative sense) by a complete lack of Spini-
ferites ramosus (EHRENBERG) MANTELL.

Zone C (SPE 25, 24, 23, 22 and 21) — Age: Valanginian and earliest Hauterivian,

The main characteristic feature of this unit is the presence throughout of Spiniferites ramosus (EHRENBERG)
ManTeLL. The lower limit of the unit is characterised by the first stratigraphical occurrence of Spiniferites
ramosns (EHRENBERG) MANTELL subsp. primaevus nov. (which is confined to the unit), Oligosphaeridium com-
plex (Wuarte) DaveY & WiLLiams, Trichodinium ciliatum (Gocwr) Davey and Ctenidodinium elegantulum
Mituioup. The upper limit is defined by the highest stratigraphical occurrence of Muderongia extensiva n. sp.
and Aprobolocysta varigranosa n. gen. et sp., both of which are confined to the top of the unit (ranging across
the Valanginian — Hauterivian boundary). Within the unit, there are the first stratigraphical occurrences of
such distinctive forms as Cribroperidinium edwardsi (Cooxson & EiseNack) Davey, Gonyanlacysta kostro-
miensis (VOZZHENNIKOVA) SARJEANT, Polysphaeridium laminaspinosum Davey & WiLriams, OQligosphaeridium
asterigium {GocnT) DavEy & WiLLiams and Hystrichodinium furcatwm ALBERTL Also, Kleithriasphaeridium
corrugatum DAVEY has its stratigraphically earliest occurrence within the unit and here becomes dominant over
the shorter-processed though essentially similar Kleithriasphaeridium fasciatum (DavEy & WiLLIAMS) DAVEY.

Zone D (SPE 20, 19, 18, 17, 16, 15, 14, 13, 12 and 11) ~— Age: Hauterivian.

The lower limit of this relatively large Zone is defined by the top of Zone C and by the inception of
forms including Gonyaulacysta helicoidea (EisENack & Cookson) SARJEANT, Gonyaulacysta perforobtusa n.
sp. and Spiniferites dentatus (Gocur) LENTIN & WrirLiams. The upper limit is defined by the last observed
occurrences of Canningia cf. reticulara Cooxson & Eisenack and Aprobolocysta eilema n. gen. et sp.

Forms apparently restricted to the unit include Gonyaulacysta perforobtusa n. sp., Gonyaulacysta ordo-
cava n. sp., Canningia cf. reticulata Cookson & EiseNack and Aprobolocysta eilema n. gen. et sp. Several im-
portant and long-ranging forms have their first occurrences within the unit. These include Protoellipsodinium
spinosum Davey & VERDIER, Cleistosphaeridium polypes (Cookson & Eisenack) Davry, Spiniferites ramosus
(EHRENBERG) MANTELL subsp. granosus Davey & WiLtiams and Coronifera oceanica CooxsoN & EISENACK.

This Zone is well-defined and possesses several characteristic features absent in lower Zones, including the
presence of common Spiniferites ramosus (EHRENBERG) MANTELL. Also present are several Gonyanlacysta beli-
coidea —— Gonyaulacysta cretacea — types of cyst (seec “Remarks” under the genus Gonyaulacysta), some of
which are restricted within the unit.
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Zone E (SPE 10, 9 and 8) — Age: Late Hauterivian.

A relatively small unit, particularly characterised at its lower limit by the inception of Deflandrea terrula
Davey, this being the only Deflandrea encountered in the present study. The lower limit is characterised fur-
ther by the stratigraphically earliest occurrence of Systematophora schindewolfi (ALBERTI) DOWNIE & SARJEANT.

The upper limit of the unit is defined by the last occurrence of Gonyaulacysta confossa n. sp., and forms
which in the present work were nor scen to be present above this Zone include Spiniferites dentatus {(Gocur)
LENTIN & WiLL(aMS and Lithodinia stoveri (MiLLioup). Forms having their inception within the unit include
Muderongia tetracantha (Gocurt) AUBERTI and Necrobroomea jaegeri (ALBERT!) WIGGINS.

SPE 7, 6, 5, 4, 3, 2, 1b and 1a — Age: Latest Hauterivian to early Middle Barremian.

The eight youngest samples studied here have not been sub-divided and are considered as part of a single
unit, the upper limit of any possible Zone to which these samples may belong being almost certainly higher than
SPE 1a. The lower limic is defined as the top of Zone E.

The apparently distinctive change in assemblage character between SPE 3 and SPE 2 (both Early Barre-
mian) is probably unimportant as far as species range considerations arc concerned and is probably due to
lithological variation rather than any other single factor. In SPE 3, one has the highest stratigraphical record in
the present study of several forms which have previously been described from later deposits. These include Hy-
strichodinium pulchrum DrurLavpre, Cribroperidinium edwardsi (Cookson & Eisenack) Davey, Gardodinium
trabeculosum (GocHT) ALBERTI and Spiniferites ramosus (EHRENBERG) MANTELL subsp. multibrevis Davey &
WiLriams. This apparent break is therefore considered to be unimportant.

Within the unit, one has the first stratigraphical occurrence of *Canninginopsis tabulata (DAVEY & VER-
piER) and the presence as a fairly common constituent of Tenua anaphrissa (SARJEANT) BENEDEK in SPE 2, to
which it is confined.

V. Critical Comparisons of the present Study with those of Previous Authors

In this section, the present work 1is contrasted with NEALE & SARJEANT (1962), SarJEANT (1966b), Davey
(1974), ALBERTI (1961} and MiLuioup (1969). The emphasis is placed on those species found to have different
stratigraphical ranges to those published in the above papers and on those whose stratigraphical ranges are ex-
tended in the present work.

In 1962, NEALE & SarjEANT described an assemblage from a single horizon at 99.25 metres depth in the
Shell West Heslerton No. 1 borehole, which is of Hauterivian age. Several species in common with those of
the present work are described, including Gonyaulacysta cretacea and Cribroperidinium sepimentum as well as
more long-ranging forms such as Psexdoceratinm pelliferum (as Eopsendoceratinm gochti), and Heslertonia hes-
lertonensis (as Gonyaulax beslertonense). In the present work, only three specimens of Cribroperidinium sepi-
mentum were seen, confined to Zone D (in SPE 17 and SPE 14). Gonyaulacysta cretacea also was only seen in
Zone D (SPE 18 to SPE 11). Two other species described by NEALE & SarjeanT, Muderongia crucis and Syste-
matophora complicata were also observed in the present work. Muderongia crucis is seen to range from SPE 11
to SPE 4 (Late Hauterivian into Early Barremian) and Systematophora complicata ranges from SPE 10 through
the younger samples (Late Hauterivian into at least early Middle Barremian).

The range of Cribroperidinium sepimentum indicated by the three specimens seen here is most probably in-
complete. SARJEANT (1966b) considers this form to range into the Late Hauterivian, Davey (1974) considers it
to range into the Middle Barremian and DavEY & VERDIER (1974) describe it as ranging into the Aptian.

The 99.25 metre sample from the Shell West Heslerton No. 1 borehole probably belongs to either the top
part of Zone D or the lower part of Zone E as described here.

SARJEANT'S 1966b paper (in DAvVEY, DowNiE, SARJEANT & WILLIAMS 1966) embodies a study of five samp-
les, ranging in age from Middle Hauterivian to Late Barremian, therefore extending the range of the NeaLe &
SARJEANT (1962) paper. Several of the species described in SarjeanT (1966b) are in common with those describ-
ed in the present work. Particularly significant is Muderongia crucis. SarjeanT describes this species from
both of his Hauterivian samples but from, none of his Barremian material. In the present study, Muderongia
crucis was seen in the Late Hauterivian and Early Barremian, this upper limit being confzrmed in JRw
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Several of the species described in SARJEANT 1966b appear to have unusually restricted ranges when com-
pared with those seen in the present work. In particular, Dingodinium alberti was not recorded by SARJEANT
below the Early Barremian, whereas in the present work it has been seen to range from the Berriasian through
to the Middle Barremian. Also, Necrobroomea longicornuta was described by SARJEANT (as Broomea ? longi-
cornuta) as occurring only in bis Late Barremian sample. In the present work, it has been seen to range from the
Early Hauterivian. Kleithriasphaeridium fasciatum (as ?*Cordosphaeridium fasciatum) was recorded by Sar-
jeant only from his Early Barremian sample, whereas in the present work it is recorded in abundance from
SPE 30 to SPE 23 (Berriasian to Late Valangiman). This type of cyst is represented thereafter very largely by
Kleithriasphaeridium corrugatum. There is very probably development of K. corrugatum from K. fasciatum in’
the Late Valanginian, K. corrugatum being very dominant from this level into the Early Barremian but with a
small percentage of residual K. fasciatum. It may be significant that Kleithriasphaeridium fasciatum was a rare
form as described in SarjeanT (1966b) and that it was not recorded at all in DAvEY (1974). It is possible that
the post-Valanginian records of K. fasciatum are of reworked specimens.

A more detailed and comprehensive study of the Barremian Stage of the Speeton Clay is conducted in
Davey {1974). In this paper, DaveY describes several species in common with those of the present work. In
the present work, only the seven highest samples studied are Barremian in age and five of these are taken from
the Lower B division at Speeton.

In his range chart (Fig. 5) Davey includes several forms of which there are no European pre-Barremian
records. Some of these are new species but some have been previously described. Necrobroomea micropoda (as
“Broomea” pellifera) was described by Davey from no earlier than latest Early Barremian, whereas in the pre-
sent study, it has been recorded from the Berriasian onwards. Cassiculosphaeridia magna is a form which was
newly described in Davey (1974). DavEy recorded this species only from the Early Barremian. In the present
study, it is seen to be a long-ranging form and has been recorded from the Berriasian onwards, Another species
newly described in Davey (1974) is Kleithriasphaeridium corrugatum and DAVEY recorded it only from the
Early Barremian, As mentioned above, Kleithriasphaeridium corrugatum is probably developed from Kleithria-
sphaeridium fasciatum in the Late Valanginian. An important and very distinctive form, first described in
Davey (1974), is Discorsia nanna (described by Davey as Oligosphaeridium nannum). Davey recorded this
species only from the Early Barremian, but here it is seen to range frem the Late Valanginian into the Early
Barremian.

Any comparative discussion here of fossil ranges according to various authors would be incomplete without
some reference to work on deposits other than the Speeton Clay. Two outstanding papers dealing with a similar
stratigraphical range to that of the present work are ALBERTI (1961) and MiLLioup (1969). These are discussed
separately here.

AuserTI includes in his range chart (after p. 44) several species in common with the present work. Of
these, several are described with stratigraphical ranges different (usually slightly) from similar forms described
here. These include Hystrichodinium furcatnm, Wallodinium krutzschi (as Diplotesta krutzschi), Phoberocysta
neocomica (as Wetzeliella neocomica), Hystrichodinium pulchrum, Sirmiodinium grossi and Necrobroomea jacgeri
(as Broomea jaegeri). Of these, Wallodinium krutzschi, Phoberocysta neocomica, Hystrichodinium pulchrum and
Sirmiodinium grossi are considered by ALBERTI to have their lowest stratigraphical occurence in the Early Hau-
terivian whereas in the present work, they are each recorded in the Berriasian and Valanginian also. Hystricho-
dinium furcatum, according to ALBERTI, ranges only throughout the Hauterivian but here is seen throughout the
Early Barremian too. Davey (1974), also records Hystrichodinium furcatum from the Early Barremian.

Necrobroomea jaegeri was described by ALBERTI from the Late Barremian. In the present study it has been
seen to range from the Late Haurterivian through the Early Barremian.

An important stratigraphical marker specics is Muderongia extensiva. This was first described by ALBERTI
and illustrated in his pl. 2, figs. 14—18. ALBERTt considered this form to be referable to the Muderongia tetra-
cantha described in GocHr (1957) (as Pseudoceratium ? tetracanthum). It was first pointed out in HASKELL
(1970) and later in Davry (1974) that this form does not belong to Muderongia tetracantha and represents a
separate species. Here, Muderongia extensiva is seen to have a very restricted stratigraphical range, being con-
fined about the Valanginian—Hauterivian boundary.
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Micitoup 1969 deals with the stratigraphical discribution of selected dinoflagellate cyst species in samples
ranging in age from the Berriasian to the early part of the Aptian. In his range charts, MiLLIoUD displays the
ranges of several species in common with species described in the present work. Of these ranges, most compare
well with thase seen in the present work, but some diffzr from those presented here. Cribroperidinium edwardsi
(as Cribroperidinium orthoceras) was described as ranging from Berriasian to Aptian, whereas in the present
study, the earliest stratigraphical occurrence is uppermost Valanginian. Kleithriasphaeridium eoinodes (as Cor-
dosphaeridium eoinodes), according to MILLIOUD, ranges from Valanginian to Aptian. Here, the observed range is
Berriasian to Late Flautcrivian. MiLLioup considers both 2Dingodinium albertii and Crenidodinium elegantulum
to range from Hauterivian to Late Barremian. In the present work, Dingodinium albertii is seen to range
throughout the studied interval, a result which is not surprising when one considers that DobEkova (1971, pp. 6,
7) has recorded this species from the Tithonian of Bulgaria. Ctenidodinium elegantulum has been recorded in
the present study from Valanginian to top Hauterivian. Since Ctenidodinium elegantulum has been recorded
throughout the Barremian in both MiLLioun (1969) and Davey (1974), the upper limit as recorded here is
not the true stratigraphical limit of the species and is probably due to palaeo-environmental factors. Oligo-
sphaeridium complex was described by MiLLioup as ranging from Early Hauterivian to Aptian. In the present
work, the earliest record of this form is in the Valanginiaa.

VI. Conclusions

The majority of the samples studied here have produced large and diverse microfloral assemblages. Dino-
tlagellate cysts are dominant, although spores and pollen occur consistently but in low numbers. Acritarchs are
rare.

The palynomorph preservation is often excellent and usually very good. The preservation is clearly related
to the depositional environment and lithological nature of the Speeton Clay (i. e. usually dark clays and marls
with pyrite and associated glauconite). Except in the few small, oxidised assemblages isolated from the paler and
more calcareous clays, the abundance and preservation of the dinoflagellate cysts in particular would suggest
slow deposition in a reducing environment.

The richness of the microfloras and the good preservation has facilitated the sub-division of that part of
the Speeton Clay studied here into six palynological units. Even though many of the specics recorded are long-
ranging, there arc a number of taxa which appear to have significant stratigraphical value. Several of these have
not been previously described.

The present work is by no means an exhaustive study, having considered only thirty-three samples over a
fairly long stratigraphical range. Further work will probally reveal cther potentially useful forms and will add
more detail to the stratigraphical distribution of the types already recognised here. The present study does, how-
ever, confirm that the Speeton Clay forms a very useful palynological reference section for the boreal Lower
Cretaceous and that it can be distinctly sub-divided using the stratigraphical distribution of dinoflagellate
cysts. Further work on other Early Cretaceous sections will be necessary to support the value of this zonation
for correlative purposes.

VII. References

Avsertl, G, (1961): Zur Kenntnis Mesozoischer und Alttertidrer Dinoflagellaten und Hystrichosphaerideen von Nord- und Mittel-
deutschland sowie einige anderen curopiischen Gebieten. — Palacontographica, Abt. A, 116: 1—358.

Bexenek, P. N. (1972): Phytoplanktonten aus den Mittel- und Oberoligozin von Ténisberg (Niederrheingebiet). — Palacontographica,
Abt. B, 137: 1—71.

Bronsn, H. G. (1848): Handbuch ciner Geschichte der Natur. — Stutegart: E. Schweizerbart, 3: 1382 pp.

Casey, R. (1973): The ammonite succession at the Jurassic-Cretaceous boundary in eastern England; in The Boreal Lower Cretaceous,
R. CasEy & P, F. RawsoN (eds.); 193—266.

Crarxe, R. F. A. & Veropier, J. P. (1967): An investigation of microplankton assemblages from the Chalk of the Isle of Wigh,
England. — Verh. Kon. Nederl. Akad. Wetensch,, Afd. Natuurk., Eerste Reeks, 24; 1—96.

Cooxksoy, I. C. & EisENack, A. (1958): Microplankton from Australian and New Guinca Upper Mesozoic sediments, — Proc. Rov.
Soe, Victoria, 70: 19—79.

—,—, —— (1960a}: Microplankton from Australian Cretaceous sediments. — Micropalacontology, 6: 1—18.

[

—,—, —— (1960b): Upper Mesozoi¢ microplankton from Australia and New Guinea. — Palacontology, 2: 243—261,

3

——,—,— (1962): Additional microplankton from Australian Cretaccous sediments. — Micropziaeontology, 8: 485--507.

)



— 63 —

Davey, R. J. {(1969a): Non-calecareous microplankton from the Cenomanian of England, northern France and North America, Parc 1.
~ Bull. Br. Mus. (Nat, Hist.) Geol., 17: 103—180.

—— (1969b): The evolution of certain Upper Cretaceous hystrichosphercs from South Africa, — Palacont. Afr. 12: 2551,

—— (1974): Dinoflagcllatc cysts from the Barremian of the Speeton Clay, England. — Birbal Sahni Inst. of Paleobotany, Special
Publication 3: 41—75.

Davey, R. ], Downig, C., SarJEANT, W. A, S, & WiLuraws, G. L. (1966): Fossil dinoflagellate cysts attributed to Baltisphaeri-
diwm: in Davey, R. J., Dowxig, C., Sarjeant, W. A. 5. & Wirriams, G. L.: 5tudies on Mesozoic and Cainozoic dinofia-
gellate cysts. — Bull. Br. Mus. (Nat. Hist.) Geol., Supplement 3: 157—175.

Davey, R. J. & VERDIER, J. P. (1971): An investigation of microplankton assemblages from the Albian of the Paris Basin, — Verh.
Kon. Nederl. Akad. Wetensch., Afd. Naruurk., Eerstc Reeks, 26: 1—58.

———— (1973): An investigation of microplankton assemblages from latest Albian (Vraconian) sediments. — Rev. Espaf. de
Micropal., 5: 173—212,

—— —— (1974): Dinoflagellate cysts from the Aptian type sections at Gargas and La Bédoule, France. — Palaeontology, 17 (3):
623—653,

Davey, R. J. & Winiams, G, L. (1966a): The genera Hystrichosphaera and Achomosphacra; in Davry, R. [, Dowxig, C., SARJEANT,
W. A, §. & Wiruiams, G, L.: Studies on Mesozoic and Cainozoic dinoflagellate cysts. — Bull. Br. Mus. (Nat. Hist.) Geol,,
Supplement 3: 28—52, .

——, —— (1966b): The genus Hystrichosphaeridiam and its allies; in Daviy, R. J., Downte, C., SARJEaNT, W. A, S. & WILLIAMS,
G. L.: Srudies on Mesozoic and Cainozoic dinoflagellate cysts. — Bull. Br. Mus. (Nat. Hist.) Geol., Supplement 3: 53—106.

——, —— (1969): Generic rcallocations; in Davey, R. J., Downig, C., Sarjeant, W. A. S, & WiLiams, G. L.: Appendix to
“Studies on Mesozoic and Cainozoic dinoflagellate cysts”. — Bull. Br. Mus. (Nat. Hist.) Geol,, Appendix to Supplement 3:
4—-7.

Drruanpre, G. (1935): Considérations biologique sur les microorganisms d’origine planctonique conservés dans les silex de la craie.
— Baull. Biol. Fr. Belg., 69: 213—244.

—— (1938): Microplancton des mers Jurassiques conservé dans les marnes de Villers-sur-Mer (Calvados). Etude luminaire et con-
siderations générales. — Stat. Zool. Wimereux, Trav., 13: 147—200,

—,— (1946): Remarques sur la systématique des Hystrichosphaeridés, — C. R. Soc, Geol. Fr,, 7: 110—111.

—— (1964): Remarques sur la classification des Dinoflagellés fossiles, 4 propos d’Evittodinium, nouveau genre crétacé de la famille
des Deflandreaceae. — C. R. Acad. Sci., Paris, 258: 5027——5030.

Derr.aNDRE, G. & Cooxson, I. C. (1955): Fossil microplankton from Australian Late Mesozoic and Tertiary sediments, — Australian
Journal of Marinc and Freshwater Rescarch, 6: 242313,

DerLaxpre, G. & CourteviLLe, H. (1939): Note préliminaixe sur les microfossiles des silex crétacés du Cambrésis. — Bull. Soc. Fr.
Microsc., 8: 95—106.

DopeRova, L. (1967): Les dinoflagellés er acritarches de I'Oxfordien—Kimmeridgian de la Bulgarie du Nord-Est. — Ann. Univ,
Sofia, Fac. Géol. Géogr., 60, Livre 1, Géol., 1965—1966: 9—30,

—— (1969): Dinoflagellés et acritarches du Tithonique aux environs de Pleven, Bulgarie Central du Nord. — Bulgarian Acad.
Sci,, Committee Geol., Bull. Geol. Inst., Ser., Paleontol, 18: 13—24.

—— (1971): Dinoflagelati i acritarchi ot Titona v tsentralni severna Bulgariya. — Bulgarian Acad. Sci., Committee Geol., Bull.
Geol. Inst., Ser. Paleonco]., 20: 5—22. (Dinoflagellates and acricardhs of che Tichonian of Norch-Central Bulgaria,)

Downig, C. & Sar)EaNT, W. A. S. (1963): On the interpretation and status of some hystrichosphere genera. — Palaeontology, 6:
83—96.

—— (1964): Bibliography and index of fossil dinoflagellates and acritarchs. — Geol. Soc. Amer. Mem,, 94: 180 pp.

Enrewoere, C. G. (1838): Uber das Massenverhilinis der jetzt lebenden Kiesel-Infusorien und iiber cin neues Infusorium-Conglo-
merat als Polierschiefer von Jastraba in Ungarn, — Abh. preuf}. Akad. Wiss., 1836: 109—135.

Eisenack, A. (1958): Mikroplankton aus dem norddeutschen Apr, — N. Jb. Geol. Paliont. Abh., 106: 383—422.

—— {1963): Cordosphaeridium n. g. ex Hystrichosphaeridium, Hystrichosphaeridia. — N. Jb, Geol. Palidont., Abh., 118: 260—265,

Frsrnack, A. & CooksoN, I. C. (1960): Microplankton from Australian Lower Cretaccous scdiments. -~ Proc, Roy. Soc. Victoria,
72: 1—11.

Emsenack, A. & KjeListroM, G. (1971): Katalog der fossilen Dinoflagellaten, Hystrichosphiren und verwandten Mikrofossilicn.
Band II: Dinoflagellaten. — E. Schweizerbart’sche Verlagsbudthandlung, Stuttgart: 1130 pp.

Evirr, W. R. (1961): Observations on the morphology of fossil dinoflagellates, — Micropalaeontology, 7: 385—420.

FreTcHegr, B, N. (1969): A lithological subdivision of the Speeton Clay C Beds (Hauterivian), East Yorkshire. — Proc. Yorks. Geol.
Soc., 37: 323—327.

—— (1973): The distribution of Lower Cretaceous (Berriasian—Barremian) foraminifera in the Specton Clay of Yorkshire, Fng-
land; in The Boreal Lower Cretaccous, R. Casey & P. F. Rawson (eds.): 161—168.

Gocnt, H. (1957): Mikroplankion aus dem nordwestdeutschen Neokom (Teil I). — Paliontol. Z., 31: 163—185,

—,— (1959): Mikroplankton aus dem nordwestdeutschen Neokom (Teil II). — Paliontol. Z., 33: 50—89,

—— (1975): Morphologic und Wandstrukrur von Lithodinia jurassica Tisenack 1935 (Dinoflagellata, Oberjura). — N. Jb. Geol,
Paliont. Mh., 6: 343—359,



— b4 —

Grrmez, G. U. (1970): Dinoflagellate cysts and acritardhs from the basal Kimmeridgian (Upper Jurassic) of Eagland, Scotland and
France. — Bull. Br. Mus. (Nat, Hist.) Geol., 18: 231—331,

Hass, D. (1972): Dinoflagellate stratigraphy Leg 11, Deep Sea Drilling Project: in HovLisTer, C. D., Ewing, J. L, et al., Initial
Reports of the Deep Sea Drilling Project, 11: 367—425.

HasgerL, T. R, (1970): Dinoflagellate species Dingodinium cervicuinm, Odontochitina operculata and Muderongia tetracantha in
the Lower Cretaccous strata of the Great Artesian Basin, Australia. — Proc. Roy. Soc. Queensland for 1969, 81 (5): 57-—68.

Jupp, J. W. (1868): On the Speeton Clay. — Quart. Journ. Geol. Soc. London, 24: 218—250,

Kaye, P. (1964): Observations on the Speeton Clay {(Lower Cretaceous). — Geol. Mag., 101: 340—356,

Kiement, K. W. (1957): Revision der Gattungszugehirigkeit einiger in dic Gattung Gymnodinium STEIN eingestufter Arten Jurassi-
scher Dinoflagellaten. — N. Jb. Geol. Paliont, Mh, 9: 408—410,

—,— (1960): Dinoflagellaten und Hystrichosphaerideen aus dem unteren und mittleren Malm Stidwestdeutschlands, ~— Palaconto-
graphica, Abt, A, 114: 1—104,

Laveruch, G. W, (1889): On the subdivisions of the Speeton Clay, — Quart. Journ. Geol. Soc. London, 45: 575—618.

Leckensy, J. (1859): Note on the Speeton Clay of Yorkshire. — Geologist, 2: 9—11.

LEJEUNE-CARPENTIER, M. (194Q): L'étude microscopique des silex. Systematique et morphologic des “Tubiféres” (Huititme note). —
Ann. Soc, Géol. Belg., 63: B216—B236.

Levtiv, J. K. & WiLLtams, G. L. (1973): Fossil dinoflagellates: Index to genera and species. — Geol. Survey of Canada, Paper
73—42: 176 pp.

Lorsricr, &. R. Jr. & Loesrica, A. R, IIL (1968): Index to the genera, subgenera and sections of the Pyrrhophyta, IN, — ]. Pale-
ontol,, 42: 210—213,

ManTiLL, G. A. (1850): A pictorial atlas of fossil remains, consisting of coloured illustrations selected from ParkiNsoN's “Organic re-
mains of a former world” and Armis’s “Antediluvian Phytology”. — H. G. Bohn, London: 207 pp.

—,— (1854): The medals of creation; or, first lessons in geology on the study of organic remains. ~ F. G. Bohn, London, 2 vols,
930 pp.

Micnaer, E. (1964): Mikroplankton und Sporomorphace aus dem nordwestdeutschen Barréme. — Mitt. Geol. Inst. T.H. Hannover, 2:
22—48.

MiiLioun, M. E. (1969): Dinoflagellates and acritarchs from some western European Lower Cretaccous type localities; in Bronwi-
maN, P. & Renz, H. H. (eds): Proceedings First International Conference Planktonic Microfossils, Geneva, 1967, E. J. Brill,
Leiden, 2: 420—434,

MorcenroTH, P. (1966): Mikrofossilien aus Konkretionen des nordwestdeutschen Untereoziins. — Palacontographica, Abt. B, 119:
1—53.

NEeaLr, J. W. (1960): The subdivision of the Upper D Beds of the Speeton Clay of Speeton, East Yorkshire. — Geol. Mag. 97:
353—362.

—.— (1962): Ammonoidea from the Lower D Beds (Berriasian) of the Spceton Clay. — Palaeontology, 5: 272—296.

Nearg, J. W. & Sarjeant, W. A. S, (1962): Microplankton from the Speeton Clay of Yorkshire. — Geol, Mag., 99: 439—453,

Norris, G, & Sarjeant, W. A. 5. (1965): A descriptive index of genera of fossil Dinophyceae and Acritarcha. — N. Z. Geol. Surv.
Paleont. Bull., 40: 72 pp.

Sarjeant, W. A. S, (1966a): Dinoflagellate cysts with Gonyaulax-type tabulation: in Davey, R. J., Downig, C., Sarjeant, W. A. S,
& WiLLiams, G. L.: Studies on Mesozoic and Cainozoic dinoflagellate cysts. — Bull. Br. Mus. (Nat, Hist.} Geol,, Supplement
3: 107—156.

—y— {1966b): Further dinoflagellate cysts from the Speeton Clay: in Davey, R. J., Dowsi, C,, SARJEANT, W. A. S. & WiLL1AMS,
G. L.: Studies on Mesozoic and Cainozoic dinoflagellate cysts. — Bull. Br. Mus. (Nat. Hist.) Geol,, Supplement 3: 199—214.

—y— (1968): Microplankton from the Upper Callovian and Lower Oxfordian of Normandy. — Rev. Micropaleontol., 10; 221—242.

—y— (1969): Taxonomic changes: in Davey, R. J., Downik, C., SARJEANT, W. A. 5. & WiLLiams, G. L.: Appendix to “Studies o
Mesozoic and Cainozoic dinoflagellate cysts”. — Bull. Br. Mus. (Nat. Hist.) Geol., Appendix to Supplement 3: 7—15,

Vozzuennigova, T. F. (1967): Iskopaemye peridinei yurskikh, melovykh 1 paleogenovykh otlozheniy SSSR. — Akad. Nauk. SSSR,
Sib. Otd., Tnst. Geol. Geofiz., Tr.: 347 pp. (Fossil peridinians of the Jurassic, Cretaccous and Palaeogene deposits of the USSR).

Wagrgrex, J. S. (1967): Dinoflagellates and acritarchs from the Upper Jurassic and Lower Cretaccous rodks on the west side of the
Sacramento Valley, California, — Stanford University (unpublished Ph. D. dissertation): 409 pp.

—,— (1973): Form and variation of the dinoflagellate Sirmiodinium grossi Arperti, from the Upper Jurassic and Lower Cretaceous
of California. — J. Paleontol,, 47: 101—114.

Write, H. H. (1842): On fossil Xanthidia. — Microsc. J. London, 2: 35—40.

Wigeins, V. D. (1972): Two new Lower Cretaceous dinoflagellate genera from southern Alaska (USA). — Rev. Palaecbot. Palynol
14; 297—308.

—,— (1975): The dinoflagellate family Pareodiniaceae: discussion, — Geoscience and Man, 11: 95—115,

WiLiiams, G. L. & Dowx~ie, C. (1966): Further dinoflagellate cysts from the London Clay: in Davey, R. ], Dowxig, C., Sarjeant,
W. A. 5. & WiLLiams, G. L.: Studies on Mesozoic and Cainozoic dinoflagellate cysts. — Bull. Br. Mus. (Nat. Hist.) Geol,
Supplement 3: 215235,



— 65 —

VIIL Explanation of Plates

All figures x 750 unless otherwise stated. Slide coordinates refer to Leitz Microscope No. 516137 in the Palynology Section of
the British Petroleum Company Limited, Sunbury-on-Thames, England. All holotypes are to be found in the collection of this Section.
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Figs. 3, 4, 7.
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Plate 1
Gonyaulacysta perforobtusa n. sp., holotype. Slide ref. SPE 14-3/1116-338.
Gonyanlacysta helicoidea (Eisenack & CoOKson 1960) SarjEaNT 1966a.
Gonyaulacysta diutina n. sp.; 3 holotype, slide ref, SPE 28-2/938-220; 4 paratype x 850, focused to show the main
body ornament. 4 slide ref. SPE 28-3/1115-507.
Gonyaulacysta cretacea (NEALE & SARJEANT 1962) SarjpaNT 1969.
Gonyanlacysta exsangwia n. sp.; 6 holotype, slide ref. SPE 14-1/1055-315; 7 paratype x 1000, ventral focus, 7 slide
ref. SPE 14-4/1120-380.
Gonyawlacysta fastigiata n. sp.; 8, 12 holotype, slide ref. SPE 11-3/960-545; 9 paratype, 9 slide ref. SPE 14-2/985-534,
12 x 1000,
Gonyaulacysta ordocava n. sp. holorype, slide ref. SPE 21-D/1066-445; 10 showing overall test outline, 11 demon-
strating the sutural crest perforations.

Plate 2
Cribroperidinium sepimentum NEALE & SaRJEANT 1962.
Gonyaulacysta confossa n. sp.; 3, 4, holotype, siide ref. SPE 9-3/992-596. 3 focused to show the characteristic test
perforation; 2 paratype, ventral focus. 2 slide ref. SPE 8-1/913-324,
Gonyaulacysta cladophora (DeFLANDRE 1938) Donekova 1967, ventral focus.

Plate 3

Qccisucysta evitti (DonpEkova 1969) Grtmerz 19705 1 focused to show the large archeopyle; 5 ventral focus.
Gonyaulacysta cassidata (EISENACE & CoOOxsON 1960) SARJEANT 1966a.

Gonyaulacysta kostromiensis (VOzzRERNIKOVA 1967) SarmaNt 1969; 3 x 1000, focused to demonstrate the apical
horn tabulation.

Cribroperidinium edwardsi (CooxsoN & EISENAck 1958) DAVEY 1969a.

Occisxcystx tentoria n. sp., holotype, slide ref, SPE 21-A/1013-590; 9 x 1000, focused to show the two-plate precin-
gular archeopyle.

Plate 4
Spiniferites ramosys (EMRENBERG 1838) MANTELL 1854 subsp. ramosus Davey & WiLrLlams 1966a.
Spiniferites ramosus (EHRENBERG 1838) MANTELL 1854 subsp. primaevss nov., slide ref. SPE 25-1/1117-515; 3x 1050,
Spiniferites ramosus (EHRENBERG 1838) MANTELL 1854 subsp. multibrevis Davey & WiLLiaMs 1966a, x 1000,
Spiniferites dentatys (Gocnt 1959) LEnTin & Winutiams 1973; 7, 8, 9 x 1050, showing the considerable variation
in sutural process development.

Plate 5
Avellodinium falsificem n. gen. et sp.; 1, 2, holotype, slide ref. SPE 5-4/982-484, 2 x 1000; 3 paratype, epitract
detached, ventral focus, x 1000. 3 slide ref. SPE 5-1/1095-478.
Spiniferites alatus n. sp., holotype, slide ref., SPE 28-2/1053-440.
Spiniferites ramosus (ENRENBERG 1838) MANTELL 1854, subsp, granosus Davey & WiLLianms 1966a.
Impletosphaeridium whitei (DEFLANDRE & COURTEVILLE 1939} MORGENROTH 1966, x 1000.
Systematophara schindewolfi (ALBerTI 1961) Downie & SarjEANT 1964,
Oligosphaeridium complex (Wwmte 1842) DavEy & WirLiams 1966b.,

Plate 6

Olbigosphaeridium asterigivm (Gotur 1959) Davey & Witliams 1969; demonstrating the range of variation of the

processes 2x 475,
Oligosphaeridium pulcherrimaum (DvrLaxpre & Cookson 1955) Davey & WiLLiaMs 1966b; focused to demonstrate

the fenestrate process termination.

Plate 7
Klvithriasphaeridium corrugatum Davey 1974. 3 a detail clearly showing the precingular archeopyle.
Hystrichodinium furcatum AUBERTI 1961,
Kleithriasphaeridinm fasciatum (Davey & WiLniams 1966b) Davey 1974,
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Heliodinium voigti ALBERTI 1961 emend. SARJEANT 1966a. 5 has completcly reduced spines cxcept at the antapex.
6 has a little more spine development than 5.

Kleithriasphaeridium eoinodes (Eisevack 1958) Davey 1974,

Systematophora complicata NEALE & Sarjeant 1962.

Plate 8

Cyclonephelium distinctum DEFLANDRE & CooxrsoN 1955. 1 with apical portion displaced, 2 with apical portion
completely derached.

? Canninginopsis tabulata (Davey & VERDIER 1974) n. comb. 3 shows the overall outline of the test, 4 dorsal focus.
Lithodinia periusa n. sp., holotype. Slide ref. SPE 20-A/995-538.

Canningia cf. reticulata Cookson & EIsENAck 1960b.

Plate 9

Canningia cf. reticulata Cookson & FEisenack 1960b.

Nematosphaeropsis scala n. sp., holotype. Slide ref. SPE 22-4/1000-398.

Parvocavatus spinosus n. sp., holotype, stained specimen. Slide ref. SPE 32-0/1100-290, x 1000.

Dingodinium albertii SARJFANT 1966b. Specimen showing the intercalary split, smooth apical portion of the inner
body and sulcal hole.

Endoscyinium pharo n. sp., holotype. Slide ref. SPE 26-1/984-257.

Chlamydophorella nyei Cooksox & Eisevack 1958. x 1000.

Crenidodinium elegantulum MiLrioun 1969.

Plate 10

Adnatosphaeridium apiculatum (CooksoN & EiseNack 1960b) Lentin & WiLtiams 1973,
Psaligonyanlax apatela (Coorson & EiseNack 1960b) SARJEANT 1969,

Protoellipsodinium spinosum Davey & VErpiER 1971. 3 demonstrates the precingular archeopyle.
Endoscrinium campannla (Gocur 1959) VOZzHENNIKOVA 1567.

? Prolixosphaeridium torynam (Cooxson & LisEnack 1960b) Ersenvack & KjeListroM 1971,
Gardodinium trabeculosum (Gocnr 1959) ALBERTT 1961.

Discorsia nanna (DavEY 1974) n. comb., x 1000.

Coronifera oceanica COoxsoN & FISENAcCK 1958.

Callaiosphacridium asymmetricum (DeFLANDRE & CoOURTEVILLE 1939) Davey & WirL1aMs 1966b.

Plate 11

Athigmatocysta glabra n. gen. ¢t sp,, holotype. Slide ref. SPE 18-A/992-437.

Fromea amphbora Cookson & Eisexack 1958,

Cleistosphaeridium polypes (Cooxrson & Eisenack 1962) Davey 1969a.
Polysphaeridium laminaspinosusm Davey & WiLLiams 1966b.

Systematophora vetuscula (DavEy 1974) n. comb.

Heslertonia heslertonensis (NEALE & SARJEANT 1962) SARJEANT 1966a.
Cassiculosphaeridia magna Davsy 1974, Specimen demonstrating the apical archeopyle.

Plate 12

Speetonia delicatula n. gen. et sp., 4 holotype, slide ref. SPE 25-4/1044-296, 1, 2 and 5 paratypes, 2 demonstrating
the granular ornament sometimes present in the species and the two-plate precingular archeopyle. 2 slide ref. SPE
25-1/944-418. 1 slide ref. SPE 26-2/1092-455. 5 slide ref. SPE 26-2/963-423,

Sirmiodinium grossi Arsertl 1961 emend. WARrREN 1973, Four specimens demonstrating the morphological variation
within this species as seen in the present work. 8 derail of 7, focused to show the ventral tabulaton x 1000. 3,
6—8, stained specimens,

Plate 13

Trichodinium ciliatwm (Gocur 1959) Davey 1974.

Lithodinia stoveri (MiLLiouD 1969) n. comb.

Wallodinium krutzschi (ALBeErT1 1961) HaBIB 1972.

Achomosphaera neptuni (BisExack 1958) Davey & WiLriams 1966a.
Heliodinium wvoigti ALBERTT 1961 emend. SARJEANT 1966a.
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Necrobroomea micropoda (E1SENacK & CooxsoN 1960) WicgINs 1975.
Kleithriasphaeridium simplicispinum (DAvEy & WiLLiaMs 1966b) Davey 1974,
Hystrichodininm pulchrum DEFLANDRE 1935,

Plate 14

Pareodinia dasyforma WiceiNs 1975, 2 detail of 1 demonstrating the intercalary archeopyle. 2 x 1100.

Aprobolocysta eilema n. gen. et sp. 4, 5 holotype; 4 demonstrates the overall shape of the test, 5 focused to show
the cingular periphragm fold, 8 paratype, archeopyle formed. 4,5 slide ref. SPE 11-3/984-386. § slide ref. SPE 11-3/
1098-545. 4, 5, 8 x 1000.

Aprobolocysta warigranosa n. gen, et sp. 6 holotype, slide ref. SPE 21-B/1007-550. 7 paratype, archeopyle formed,
slide ref. SPE 21-B/906-568, 6, 7 x 1000,

Muderongia simplex ALBERTI 1961,

Phoberocysta neocomica (GocHT 1957) MiLLroup 1967.

Plate 15

Psendoceratium pellifernm Gocnr 1957. Specimen showing well-defined tabulation,
Necrobroomea longicornsta (ALBERTI 1961) Wiaeins 1975. Operculum detached.
Necrobroomea jaegeri (ALBERTI 1961) WiGGINs 1975,

Deflandrea terrala Davey 1974,

Muderongiz tetracantha (Gocur 1957) ALBerTi 1961. x 450

Muderongia stanrota SARIEANT 1966b. x 420.

Wallodinium luna (CooxsoN & EIseNack 1960a) LeENTIN & WiLLiams 1973,
Muderongia crucis NEaLs & SARJEANT 1962. x 500,

Tenua anaphrissa (SARJEANT 1966b) BENEDERK 1972, x 420.

Muderongia extensiva n. sp., holotype. Slide ref. SPE 22-D/1088-525. x 420.
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